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Major fieldwork for this soil survey was done in the period 1956 to 1960. Soil names and de- 
scriptions were approved in 1965. Unless otherwise indicated, statements in the publication 
refer to conditions in the county in 1966. This survey was made cooperatively by the Soil 
Conservation Service and the Iowa Agricultural Experiment Station; it is part of the technical 
assistance furnished to the Winneshiek County Soil Conservation District. 


HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY of Winneshiek 

County, Iowa, contains information 
that can be applied in managing farms and 
woodland; in selecting sites for roads 
ponds, buildings, or other structures; an 
in appraising the value of tracts of land 
for agriculture, industry, or recreation. 


Locating Soils 


All the soils of Winneshiek County are 
shown on the detailed map at the back of 
this survey. This map consists of many 
sheets that are made from aerial photo- 
graphs, Each sheet is numbered to cor- 

md with numbers shown on the Index 
to Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbol. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information in the survey. 
This guide lists all of the soils of the 
county in alphabetic order by map symbol. 
It shows the page where each kind of soil 
is described, and also the page for the capa- 
bility unit in which the soil has been 
placed. 

Individual colored maps showing the 
relative suitability or limitations of soils 
for many specific purposes can be devel- 
oped by using the soil map and infor- 
mation in the text. Interpretations not 
included in the text can be developed by 


grouping the soils according to their suit- 
ability or limitations for a particular use. 
Translucent material can used as an 
overlay over the soil map and colored to 
show soils that have the same limitation or 
suitability. For example, soils that have a 
pel limitation for a given use can be 
colored green, those with a moderate limi- 
tation can be colored yellow, and those 
with a severe limitation can be colored red. 

Farmers and those who work with 
farmers can learn about use and mana, 
ment of the soils irom the section that de- 
scribes the soils and from the section that 
discusses management of soils for culti- 
vated crops ot pasture. 

Foresters and others can refer to the 
section “Management of Woodland,” 
where the soils of the county are grouped 
according to their suitability for trees. 

Engineers and builders will find under 
“Engineering es vessel tables that 

ive engineering descriptions of the soils 
in the county and that name soil features 
affecting engineering practices and struc- 
tures. 

Scientists and others can read about how 
the soils were formed and how they are 
classified in the section “Genesis, Classifi- 
cation, and Morphology of Soils.” 

Students, teachers, and others will find 
information about soils and their manage- 
ment in various parts of the text. 

Newcomers in Winneshiek County may 
be especially interested in the section 
“General Soil Map,” where broad patterns 
of soils are described. They may also be 
interested in the section “General Nature 
of the Area,” which gives additional infor- 
mation about the county. 


Cover picture: Typical scene showing stripcropped 
fields and fields of small grains in soil association 4, 


near Decorah. The soils are mainly Fayette and 
Downs. 
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NOTICE TO LIBRARIANS 


Series year and series number are no longer shown on soil 


Surveys. 


See explanation on the next page. 
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EXPLANATION 
Series Year and Series Number 
Series year and number were dropped from all soil surveys sent to the printer after December 31, 1965. Many 


surveys, however, were then at such advanced stage of printing that it was not feasible to remove series year and 
number. Consequently, the last issues bearing series year and number will be as follows: ; 


Series 1957, No. 28, Las Vegas and Eldorado Series 1960, No. 31, Elbert County, Colo. (Eastern 
Valleys Area, Nev. Part) 

Series 1958, No. 34, Grand Traverse County, Series 1961, No. 42, Camden County, NJ. 
Mich. Series 1962, No. 18, Chicot County, Ark. 

Series 1959, No. 42, Judith Basin Area, Mont. Series 1963, No. 1, Tippah County, Miss. 


Series numbers will be consecutive in each series year, up to and including the numbers shown in the foregoing 
list. The soil survey for Tippah County, Miss., will be the last to have a series year and series number. 
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IOWA AGRICULTURAL EXPERIMENT STATION 


INNESHIEK COUNTY is in the northeastern 

part of Towa (fig. 1). It is the second county west 
of the Mississippi River and is bordered on the north by 
the State of Minnesota. The county has a total area of 
688 square miles. 


NN. 


[DAVENPORT 


® seate Agricultural Experiment Station 


Figure 1.—Location of Winneshiek County in Iowa. 


Decorah, the county seat, is near the center of the 
county and is along the Upper Towa River. It had a 
population of 6,435 in 1960. The rural population and 
the population of several of the smaller towns in this 
county is slowly decreasing. The population of several 
of the larger towns is increasing. 

This county is primarily agricultural. Most of the 
farm. income is derived from the sale of dairy products 
and hogs, but the feeding of beef cattle is also important. 
Corn, oats, soybeans, and hay are the principal crops. 
The crops are fed mainly to livestock. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soils are in Winneshiek County, where they are located, 
and how they can be used. 


They went into the county knowing they likely would 
find many soils they had already seen, and perhaps some 
they had not. As they traveled over the county, they 
observed steepness, length, and shape of slopes; size and 
speed of streams; kinds of native plants or crops; kinds 
of rock; and many facts about the soils. They dug 
many holes to expose soil profiles. A profile is the se- 
quence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material 
that has not been changed much by leaching or by roots 
of plants. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. 
They classified and named the soils according to nation- 
wide, uniform procedures. To use this survey efficiently, 
if is necessary to know the kinds of groupings most used 
in a local soil classification. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Fayette and 
Dubuque, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that 
go with their behavior in the natural, untouched land- 
scape. Soils of one series can differ somewhat in texture 
of the surface soil and in slope, stoniness, or some other 
characteristic that affects use of the soils by man. 

Many soil series contain soils that differ in texture of 
their surface layer. According to such differences in 
texture, separations called soil types are made. Within 
a series, all the soils having a surface layer of the same 
texture belong to one soil type. Bassett loam and Bassett 
silt loam are two soil types in the Bassett series. The 
difference in texture of their surface layers is apparent 
from their names. 

‘Some types vary so much in slope, degree of erosion, 
number and size of stones, or some other feature affect- 
ing their use that practical suggestions about their 
management could not be made if they were shown on 
the soil map as one unit. Such soil types are divided 
into phases. The name of a soil phase indicates a fea- 
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ture that affects management. For example, Downs silt 
loam, 5 to 9 percent slopes, is one of several phases of 
Downs silt loam, a soil type that ranges from nearly 
level to hilly. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the bound- 
aries of the individual soils on aerial photographs. 
These photographs show woodland, buildings, field 
borders, trees, and other details that greatly help in 
drawing boundaries accurately. The soil map in the 
back of this survey was prepared from the aerial photo- 
graphs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning management of farms and fields, a mapping 
unit is nearly equivalent to a soil type or a phase of a 
soil type. It is not exactly equivalent, because it is not 
practical to show on such a map all the small, scattered 
bits of soil of some other kind that have been seen 
within an area that is dominantly of a recognized soil 
type or soil phase. 

In preparing some detailed maps, the soil scientists 
have a problem of delineating areas where different 
kinds of soils are so intricately mixed and so small in 
size that it is not practical to show them separately on 
the map. ‘Therefore, they show this mixture of soils 
as one mapping unit and call it a soil complex. Ordi- 
narily, a soil complex is named for the major kinds of 
soil in it, for example, Otter-Ossian complex. 

Another kind of mapping unit is the undifferentiated 
soil group, which consists of two or more soils not 
separated on the map, because differences among them 
are small, their practical value is limited, or they are 
too difficult to reach. An example is Colo and Otter silt 
leams. Also, on most soil maps, areas are shown that 
are so rocky, so shallow, or so frequently worked by 
wind and water that they scarcely can be called soils. 
These areas are shown on a soil map like other mapping 
units, but they are given descriptive names, such as 
Alluvial land or Steep rock land, and are called land 
types rather than soils. 

While a soil survey is in progress, samples of soils 
are taken, as needed, for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kinds of soils in other places are assembled. Data on 
yields of crops under defined practices are assembled 
from farm records and from field or plot experiments 
on the same kinds of soils. Yields under defined man- 
agement are estimated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been as- 
sembled. The mass of detailed information then needs 
to be organized in a way that it is readily useful to 
different groups of readers, among them farmers, farm 
managers, and engineers. Grouping soils that are 
similar in suitability for each specified use is the method 
of organization commonly used in soil surveys. On the 
basis of the yield and practice tables and other data, the 
soil scientists set up trial groups, and then test them by 
further study and by consultation with farmers, agrono- 
mists, engineers, and others. Then, the scientists adjust 


the groups according to the results of their studies and 
consultation, Thus, the groups that are finally evolved 
reflect up-to-date knowledge of the soils and their behavior 
under present methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Winneshiek County. A 
soil association is a landscape that has a distinctive.pro- 
portional pattern of soils. It normally consists of one 
or more major soils and at least one minor soil, and it 
is named for the major soils. The soils in one associa- 
tion may occur in another, but in a different pattern.’ . 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, whe 
want to compare different parts of a county, or who 
want to know the location of large tracts that are suit- 
able for a certain kind of farming or other land uss: 
Such a map is not suitable for planning the manage-. 
ment of a farm or field, because the soils in any one. 
association ordinarily differ in slope, depth, stoniness, 
drainage, and other characteristics that affect manage- 
ment. . 

The nine soil associations in Winneshiek County are 
described in the following pages. All of the associa- 
tions are on uplands, except parts of association 6 that 
are on stream benches and flood plains. “ 


1. Downs-Tama Association 


Well-drained, gently sloping to strongly sloping, dark 
colored and moderately dark colored, silty soils i 


This association consists mainly of soils on moderately 
wide, convex, gently sloping ridgetops in the uplan 
and on the sloping or strongly sloping sides of the 
ridges. It includes soils in narrow, but well-defined, 
drainageways and also some gullied areas. Most of the 
drainageways or gullies can be crossed by farm ma~ 
chinery. This association occupies about 8,960 acres, but 
the individual areas are Jess than a mile wide. “ 

The Downs and Tama, soils make up the major part 
of this association (fig. 2). They formed in loess that: 
is 150 to 200 inches thick. In some places the Downs 
and Tama soils have a dark-colored, friable surface. 
layer. In other places their surface layer is moderately: 
dark colored and thin and is underlain by a light-colored’ 
subsurface layer. The subsoil of these soils is brownish, 
lacks mottling, and does not contain stones or pebbles. .* 

A minor part of the association is occupied by poorly 
drained or somewhat poorly drained Atterberry, Colo, 
Otter, Ossian, and Lawson soils. The Atterberry soils. 
in upland coves or swales, have a thin to moderately 
thick, dark-colored surface layer and a mottled gray and 
brown subsoil. The Colo, Otter, Ossian, and Lawson 
soils, in drainageways, have a thick, dark-colored sur- 
face layer that is high in content of organic matter. 
They have a mottled gray or gray and brown subsoil. 

The soils on the ridgetops and side slopes are well 
drained, but the few areas in the coves or swales at the 
heads of drainageways and in drainageways are some- 
what poorly drained or poorly drained. The soils of 
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Figure 2.—Cross section of soil associations 1 and 3 showing the topography, soils, and underlying material. 


this association have high available moisture capacity. 
Erosion is a slight to moderate hazard on the sloping 
soils, and those soils need protection to reduce losses 
from erosion. 

Nearly all of the association is suited to row crops, 
and a large part of it is used for that purpose. The 
crops need to be rotated, however, and contour tillage, 
striperopping, and terracing should be practiced in the 
sloping areas. Tile drainage is needed in the drainage- 
ways and in a few of the upland swales. 

Farming is diversified. Most of the farmers raise 
hogs, and many of them have a herd of dairy cattle. 
Grain crops are grown on most farms, and much of this 
grain is fed to livestock. Nearly all of the farm build- 
ings are well maintained and are occupied. The farms 
vary in size, but they generally occupy about 175 acres. 
The trend is toward larger farm units. 


2. Downs Association 


Weill-drained, nearly level to sloping, moderately dark 
colored, silty soils 

Nearly level to gently sloping soils on narrow, convex 
ridgetops and sloping soils on the sides of the ridges 
make up the major part of this association. The drain- 
age pattern is moderately well defined, but drainageways 
are fewer than in association 1. Most of the areas form 
a watershed divide between two drainage systems. This 
association occupies about 9,600 acres, but the individual 
areas are generally less than one-half mile wide. 

Well-drained Downs soils occupy the major part of 
the association. They are mainly on ridgetops and on 
the sides of ridges, where they formed in loess that 
ranges from 150 to 200 inches in thickness. In areas 
that are not eroded, the surface layer of these soils is 
moderately dark colored when moist and is fairly light 
colored when dry. The surface layer ranges from thin 
to moderately thick, and it is underlain by a distinct, 


light-colored subsurface layer. Below the subsurface 
layer is a brownish subsoil that lacks mottling and is 
free of stones and pebbles. 

A smaller part of this association than of association 1 

is occupied by somewhat poorly drained or poorly 
drained soils in swales or drainageways. A small acre- 
age of somewhat poorly drained Atterberry soils, how- 
ever, is in coves or swales at the heads of drainageways. 
The Atterberry soils, unlike the Downs, have a mottled 
gray and brown subsoil. Many of the drainageways near 
which they occur are too narrow to be shown on the soil 
map. 
The soils of this association have high available mois- 
ture capacity. Erosion is a slight to moderate hazard on 
the sloping soils, and those soils need protection to reduce 
losses from erosion. The nearly level soils are not subject 
to erosion. 

A large part of this association is used for row crops. 
Some of the soils are suited to intensive use for row crops, 
but rotating those crops with other crops is better on most 
of the soils. Contour tillage, stripcropping, or terracing 
helps to control erosion in the sloping areas. Tile drain- 
age is needed in some of the drainageways and upland 
swales. 

Farming is diversified in this association, and grain 
and livestock are the main farm products. Many of the 
farmers raise hogs and also have a herd of dairy cattle. 
Nearly all of the grain is fed to livestock. The farm 
buildings are in good repair, and most of them are occu- 
pied. The farms are about 175 acres in size, but the 
trend is toward larger farm units. 


3. Fayette Association 
nee nearly level to sloping, light-colored, silty 
soils 


Areas of this association form a watershed divide 
between two or more drainage systems. Nearly level and 
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gently sloping soils on narrow ridgetops and gently slop- 
ing and sloping soils on the sides of the ridges are typ1- 
cal features of the landscape. Sinkholes are common; 
an area 20 acres in size generally contains four or five. 
The sinkholes are 60 to 80 feet across, and some are 
covered with trees. Many are too deep to be crossed with 
farm machinery. The drainage pattern is moderately 
well defined because many waterways begin in this area. 
This association occupies about 1,280 acres. 

Well-drained Fayette soils, formed in a layer of loess 
180 to 240 inches thick, occupy most of this association. 
In areas of these soils that have not been cultivated, the 
surface layer is thin and moderately dark colored, and it 
is underlain by a distinct, light-colored subsurface layer. 
In cultivated areas part of the subsurface layer has been 
mixed with the plow layer and the present surface layer 
is light colored both when moist and when dry. The 
subsoil is brownish and is free of mottles. No stones or 
pebbles are on the surface or in the soil profile. 

In the sinkholes and along the drainageways, the sur- 
face layer is slightly darker colored than on the ridge- 
tops and on the sides of ridges. Those areas are usually 
not wet, because they are underlain by fractured lime- 
stone. Most of the drainageways are narrow. 

The soils of this association have high available mois- 
ture capacity. Erosion is a slight to moderate hazard 
in the sloping areas, and in those areas protection is 
needed to reduce losses from erosion. 

Except for the areas in sinkholes, most of this associ- 
ation is cultivated. The nearly level areas are suited to 
intensive use for row crops, but row crops ought to be 
rotated with other crops in the sloping areas. Contour 
tillage, terracing, or stripcropping is needed to protect 
the soils in the sloping areas (fig. 3). Tile drainage is 
not needed in the drainageways and sinkholes. 


Dil 


Figure 3.—Typical striperop pattern in soil association 3. 


Farming is diversified in this association. Some grain 
is grown as a cash crop, but much of it is fed to dairy 
cattle and hogs. Most of the farm buildings are in good 
repair and are occupied. The farms are 160 to 200 acres 
in size, but the trend is toward larger units. 


4, Downs-Fayette Association 


Well-drained, sloping to moderately steep, moderately 
dark colored and light-colored, siliy soils 


Sloping soils on narrow ridgetops and sloping to mod- 
erately steep soils on the sides of ridges are typical of 
this association. The side slopes are dissected by drain- 
ageways. The association contains the main stems of up- 
land drainageways. The water from those drainagewa 
has cut gullies and other drainageways that can he 
crossed with farm machinery. Limestone bedrock is 
exposed in the gullies and drainageways in some places, 
A few sinkholes are in this association, but not so many 
as are in association 3. Scattered trees grow in the 
drainageways and along fences in some places, and there 
are a few small timbered areas of irregular shape. This 
association is in all parts of the county, except in the 
southwestern. It occupies the most extensive areas un- 
derlain by deep loess. £5 

Well-drained Downs and Fayette soils, formed on up- 
lands in a layer of loess 100 to 200 inches thick, occupy 
the major part of this association. The Downs soils. 
have a thin, moderately dark colored surface layer, a 
light-colored subsurface layer, and a brownish subsoil. 
that is free of mottling. The Fayette soils are similar 
to the Downs, but they have a thinner surface layer and, 
in many places, a more distinct, lighter colored subsur- 
face layer, j 

A minor part of this association is occupied by well- 
drained Nasset soils and by a somewhat poorly drained; 
gray subsoil variant of the Franklin series. Soils of tha 
Otter-Lawson-Ossian complex and of the Dorchester-: 
Chaseburg-Volney complex also occupy a small acreage 
in the drainageways and on bottom lands. The Nasset: 
soils are similar to the Downs, except that they are un- 
derlain by limestone at a depth of 30 to 50 inches. The 
gray subsoil variant of the Franklin series has a mottled,. 
gray subsoil and is underlain by glacial till at a depth of 
15 to 40 inches. The soils of the Otter-Lawson-Ossian 
complex have a thick, dark-colored surface layer and & 
mottled gray and brown subsoil. The Volney soils of 
the Dorchester-Chaseburg-Volney complex also have a. 
thick, dark-colored surface layer, but they contain many- 
fragments of limestone. The Dorchester and Chaseburg 
soils of that complex have a distinctly light-colored sur: 
tace layer that is low in content of organic matter. 

Except for the few areas of soils underlain by lime- 
stone, nearly all of the soils have high available moisture 
capacity. The sloping soils are slightly to severely erod- 
ed, and practices are needed to protect them from further 
erosion. Tile drainage is needed in some drainageways, 
and the gullies and drainageways ought to be reshaped 
and seeded in some places. In places the drainageways 
limit the size of fields. 

A medium to large part of the association is used for. 
row crops. Most of the soils are suited to row crops 
grown in rotation with other crops, but farming on the 
contour, constructing terraces, or stripcropping is neces- 
sary. a 
Farming is diversified, and field crops and livestock: 
are the main farm products. Most of the grain is fed to 
hogs and dairy cattle. Nearly all of the farm buildings 
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are occupied and are in good repair. The farms vary in 
size, but the size of many of them is 160 to 200 acres. 
The general trend is toward larger farm units. 


5. Fayette-Dubuque Association 


Well-drained, sloping to moderately steep, light-colored, 
very deep and moderately deep, silty sods 


Within this association are sloping soils on narrow 
ridgetops, and sloping to moderately steep soils on the 
sides of ridges that extend down to well-defined drain- 
ageways. The side slopes are dissected by drainageways. 
Limestone bedrock crops out along the lower part of the 
drainageways, at the base of the slopes, and in many of 
the road cuts. Water flows in the main stem of the 
drainageways during most of the year. Sinkholes are 
common, and some are too deep to be crossed safely with 
farm machinery. Trees are common along the drainage- 
ways and fences, and some timbered areas are managed 
as woodland. Areas of this association lie between areas 
of associations 4 and 6. They are scattered throughout 
all parts of the county, except Jackson, Sumner, and 
Lincoln Townships. 

Well-drained Fayette and Dubuque soils, on uplands, 
make up a major part of this association. They formed 
in a layer of loess that ranges from 15 to 100 inches in 
thickness. In areas that have been cultivated, the Fay- 
ette soils have a light-colored surface layer and subsur- 
face layer. The subsoil is brownish and contains no 
mottles. The Dubuque soils are similar to the Fayette 
in color and texture, but at a depth of 15 to 30 inches, 
they are underlain by limestone bedrock or by a thin 
layer of material weathered from limestone. 
~ A minor part of this association is occupied by well- 
drained Nasset, Palsgrove, Frankville, and Nordness 
soils. Another small part is occupied by a complex of 
well drained or moderately well drained Dorchester, 
Chaseburg, and Volney soils that occupy many of the 
drainageways. The minor soils vary in the color of their 
surface layer and in depth to bedrock. Drainageways 
that cannot be crossed by farm machinery dissect many 
areas of the Dorchester, Chaseburg, and Volney soils. 

Most areas of the soils on the uplands are low in con- 
tent of organic matter, and their available moisture ca- 
pacity is moderate to high. Because erosion is slight to 
severe in the sloping upland areas, practices are needed 
to reduce losses from erosion. The areas immediately 
above the outcroppings of limestone are subject to gully- 
ing. In some places shaping and reseeding of the side- 
valley drainageways is needed, The soils in the drain- 
ageways are generally not wet, but tile drainage is 
needed in a few areas on minor soils in the uplands. In 
places the drainageways or outcroppings of limestone 
limit the size of fields. 

About half of this association is used for crops. Many 
of the soils are suited to row crops grown in rotation, 
but it is necessary to grow the crops on the contour, con- 
struct terraces, or stripcrop. The soils that are shallow 
over limestone bedrock can be used for pasture, as wood- 
land, or for wildlife habitats. 

Farming is diversified. Grain is grown and fed to 
hogs and dairy cattle, and the livestock also utilize the 


available native pasture. Nearly all of the farm build- 
ings are occupied and are in good repair. The size of 
the farms ranges from 160 to 200 acres, but the general 
trend is toward larger farm units. 


6. Steep Rock Land-Dubuque-Dorchester 
Association 


Steep, rocky land; moderately steep, shallow, silty soils; 
and nearly level to sloping, silty and loamy soils 


This association is along the Turkey, Yellow, and Up- 
per Iowa, Rivers and their main tributaries. Typical of 
the landscape are narrow, meandering valleys bordered 
by steep, irregular side slopes where limestone bedrock 
crops out. The limestone forms steep bluffs that rise to 
a height of 10 to more than 200 feet. One to several of 
these bluffs, or steep rises, are between the bottom lands 
and the highest upland ridges. Multiple rises are most 
common in Glenwood, Pleasant, and Highland Town- 
ships. 

This is a scenic area. ‘The streams are well entrenched 
(fig. 4) and contain clear, fast-moving water. Rapids 
flow over the limestone streambeds in some places. Many 
of the streams are fed by springs. Only a few winding 
roads cross the valleys, and limestone bedrock crops out 
in most of the road cuts. Woodland and pasture border 
the bluffs in many places in the uplands. Many of the 
farm buildings are on foot slopes of the side valleys and 
on benches along streams. Most of the areas are less 
than 114 miles wide, but some areas in the west-central 
part of Pleasant Township are more than twice that 
wide. The areas of bottom lands are generally less than 
one-fourth of a mile wide. The soils on most areas of 
the bottom lands along the Turkey River have a dark- 
colored surface layer and extremely variable texture. 
Those in the areas along the Yellow and Upper Iowa 
Rivers have a light-colored surface layer. 

Steep rock land and areas of well-drained Dubuque 
and Dorchester soils occupy the major part of the associ- 
ation. Steep rock land, which consists of outcroppings 
of fractured limestone, makes up a major part of the 
upland areas, The Dubuque soils, also on uplands, con- 
sist of 15 to 80 inches of silty material over limestone 
bedrock or over a thin layer of material weathered from 
bedrock. They have a light-colored surface layer and a 
brownish subsoil that is free of mottling. Silty, well- 
drained Dorchester soils are dominant on the bottom 
lands. They are light colored and contain lime. 

A minor part of this association is made up of Chase- 
burg and Volney soils. Those soils are on foot slopes 
and in drainageways in the uplands. 

The soils of the uplands in this association have medi- 
um to low available moisture capacity. Runoff is rapid, 
and erosion is a hazard where the cover of plants is 
sparse. The drainage of the soils on the bottom lands 
and stream benches ranges from excessive to poor. The 
bottom lands are flooded nearly every year for a short 
time. Flooding generally occurs during thaws early in 
spring or after heavy rains, prior to the growing season. 
The streams and the outcroppings of limestone limit the 
shape and size of the fields in some places, and access to 
fields is poor in many places. The major limitations of 
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Figure 4.—Cross section of association 6 and of some areas of cates 4 showing the topography, vegetation, soils, and underlying 
material. 


the soils on uplands are the hazard of erosion and bedrock 
near the surface. , 

Row crops are grown on only a small part of this 
association. The soils of bottom lands are farmed inten- 
sively, however, and they can be managed separately 
from the soils on uplands. The soils of the uplands are 
mainly in pasture or woods, and they can also be used 
for wildlife habitats. Most of the timbered tracts consist 
of unimproved second- and third-growth trees of poor 
quality. 

In general, farming is diversified. The grain that is 
grown on the bottom lands and stream benches is fed 
to livestock. Most farmers raise hogs and have a herd of 
dairy cattle. Farms are fewer than in the other associa- 
tions, and they range from 200 to 240 acres or more in 
size. The farm buildings that are occupied are in good 
repair. The trend in farming is to crop intensively the 
souls of foot slopes, bottom lands, and stream benches, 
and to use for pasture the upland areas where the soils 
are shallow over limestone. Numerous gravel pits and 
limestone quarries are within this association. 


7. Orwood Association 


Well-drained, gently undulating to rolling, moderately 
dark colored, loamy to silty soils 


Rounded upland knolls and distinct mounds that have 
short side slopes are typical features of the landscape in 
this association. The areas do not contain continuous 
ridges, and some of them extend from northwest to 
southeast. They are distinctly rolling, but the drainage 
systems are not well defined, and many of the drainage- 
ways are small. This soil association occupies about 
1,920 acres, 

_ Orwood soils make up the major part of this associa- 
tion. They formed in deep deposits of windblown mate- 
rial that contains more sand than typical for loess. They 


do not contain stones or pebbles. These soils have a thin 
to moderately thick, loamy surface layer. Their surface 
layer is moderately dark colored in areas that are not 
eroded, but it is somewhat light colored in dry eroded or 
cultivated areas. These soils have a distinct, light-col- 
ored subsurface layer. Their subsoil is brownish and 
lacks mottling. 

A minor part of the association is occupied by Downs 
soils. Their color is similar to that of the Orwood soils 
but the Downs soils have a distinctly lower content o: 
sand than the Orwood soils. 

For the soils of this association on knolls and side 
slopes, the hazard of erosion ranges from slight to severe 
if the surface is left bare. Losses from erosion can be 
reduced by practicing contour tillage, terracing, or strip- 
cropping. Wetness is not a problem, but the size of 
fields is limited in some places by the steepness and 
shape of the slopes. 

Most of this association is used for row crops grown in 
rotation. The steep areas are used for permanent pas- 
ture. They consist of small isolated areas where the 
timber has never been cleared. Some trees grow along 
the drainageways and fence rows. 

Farming is diversified, and grain and livestock are the 
main products. Much of the grain is fed to hogs and 
dairy cattle. The individual farms are about 175 acres 
in size, and only a few farms are wholly within the as- 
sociation. Many of the farm buildings are in good re- 
pair and are occupied. 


8. Bassett-Floyd Association 


Well-drained to poorly drained, nearly level to sloping, 
dark colored and moderately dark colored, loamy soils 


This association is made up of indistinct ridgetops, or 
highs, and of long, smooth, gentle slopes that are dis- 
sected in places by moderately wide, concave drainage- 
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ways. These drainageways are less entrenched than 
those in the other associations, except association 7. A 
distinct band of stones or pebbles can be seen in new 
road cuts at a depth of 14 to 24 inches (fig. 5). Piles 
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in areas where the drainage is poor. If the wet draws 
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.Figure 5.—Cross section of association 8 showing the topography, vegetation, soils, and underlying material. A distinct band of 
stones or pebbles is in the underlying material. 


of stones are common along fence rows and in the drain- 
ageways. The county roads run along section lines in 
many places. This association is mainly in the south- 
western part of the county. 

Moderately well drained Bassett and somewhat poorly 
drained Floyd soils occupy a major part of the associa- 
tion. These soils formed mainly in glacial sediment or 
glacial till. In some areas of these soils in sections 28, 
32, and 33 of Orleans Township, only about 20 inches of 
silty material overlies the glacial till. The Bassett soils 
have a thin to moderately thick, moderately dark colored 
surface layer that is underlain by a distinct, light-colored 
subsurface layer. Their subsoil is brownish. It is mot- 
tled in a few places and contains stones and pebbles. 
The Floyd soils, in or near upland drainageways, have a 
thick, dark-colored surface layer and a mottled gray and 
brown subsoil that contains stones and pebbles. 

A minor part of this association is made up of poorly 
drained Clyde soils that have stones and pebbles on their 
surface and are in drainageways adjacent to areas of 
Floyd soils. Another small part is made up of well 
drained or moderately well drained Kenyon, Ostrander, 
Racine, Renova, and Coggon soils, and of well-drained 
or excessively drained Dickinson, Lamont, and other 
sandy soils. All of these soils are on uplands. 

The hazard of erosion ranges from slight to moderate, 
but losses from erosion can be reduced by protecting the 
soils. Nearly all of the soils have high available mois- 
ture capacity. 

This association has the highest potential for growing 
row crops of any association in the county. If the soils 
are properly managed, the nearly level areas are suited 
to Intensive use for row crops. Crops on the sloping 
areas ought to be rotated, however, and contouring, ter- 
racing and striperopping help to control erosion in those 
areas. In many of the nearly level areas and in the 
drainageways, tile drainage is needed, and it is essential 
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permanent pasture in the drainageways are too wet and 
boggy for proper utilization by livestock. : 

Farming is generally diversified in this association. 
Some grain is grown as a cash crop, but most of the 
prain is fed to hogs, dairy cattle, and beef cattle. The 
farms range from 160 to 240 acres in size, but the trend 
is toward larger farms. Nearly all of the farm build- 
ings are occupied and are in good repair. 


9. Winneshiek-Rockton-Marlean Association 


Well-drained, gently sloping to moderately steep, loamy 
soils underlain by limestone and shale 


Typical of the landscape in this association are nearly 
level to gently sloping, high structural benches and slop- 
ing to moderately steep foot slopes and side slopes dis- 
sected by drainageways. Limestone and, in some places, 
shale crop out in the road cuts and drainageways. In 
many areas seepage takes place at the point where the 
shale crops out. Areas of permanent pasture are numer- 
ous. Trees are common but are less numerous than in 
association 6. This association is mainly in the west- 
central part of the county; it occupies about 51,840 acres. 

Well-drained Winneshiek and Rockton soils and well- 
drained to excessively drained Marlean soils occupy a 
major part of the association. These soils formed in 
glacial till or loamy sediments that are underlain by 
limestone. The Winneshiek soils have a thin to moder- 
ately thick, moderately dark colored surface layer and a 
brownish subsoil that contains a few stones and pebbles. 
Hard limestone is at a depth of 15 to 30 inches. The 
Rockton soils are similar to the Winneshiek, except that 
they have a darker colored, thicker surface layer. The 
Marlean soils consist of only 5 to 15 inches of moder- 
ately dark colored soil material over soft, fragmented 
limestone. On knolls where the Marlean soils are culti- 
vated, their surface layer is distinctly light colored. 
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A minor part of the association is made up of poorly 


drained or somewhat poorly drained Jacwin and poorly 


drained Calamine soils. 


The Jacwin and Calamine soils 


have a dark or moderately dark colored surface layer 
and a mottled gray or gray and brown subsoil. They are 


underlain by shale. 


The available moisture capacity is low or very low in 


the areas underlain by limestone; the soils in most of 


those areas are droughty. The sloping soils are suscep- 


tible to erosion where the cover of plants is sparse. The 
soils in the few areas that are underlain by shale are 


commonly wet, and tile drainage is needed in those areas. 
In some places the size and shape of the fields are limited 
by bedrock near the surface. In other places they are 


limited by drainageways that cannot be crossed with 


farm machinery. 


Many of the sloping areas where the soils are shallow 
over limestone or shale are in permanent pasture. Near- 
ly all of the areas of nearly level or gently sloping soils 
are cultivated, but those soils are only moderately well 
suited to row crops. The areas of sloping soils need to 


be stripcropped or farmed on the contour. The steeper 


soils ought to be kept in permanent pasture or trees, and 


they can be used for wildlife habitats. 


Several timbered 
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areas, about 80 acres in size, can be managed as wood- 
land. A few areas that are not cultivated should be 


seeded to pasture. 


Farming is diversified in this association, and hogs 


and dairy cattle are raised on many farms. 


In some 


parts of the association, not enough grain is grown to 
support the livestock. As a rule, this association is not 
used for building sites, but the homes and other struc- 


tures are in the adjoining associations. 


Descriptions of the Soils 


This section is provided for those who want informa- 
tion about the soils in the county. It describes the single 
soils, or mapping units; that is, the areas on the detailed 
soil map that are bounded by lines and are identified by 
a symbol. For more general information about the soils, 
the reader can refer to the section “General Soil Map” in 
which the broad patterns of soils in the county are de- 
scribed. The acreage and proportionate extent of each 
soil mapped are given in table 1. Their location is shown 
on the soil map at the back of this soil survey. 


TaBLe 1.—Approximate acreage and proportionate extent of the soils 


Alluvial land__.___-------- 
Arenzville silt loam 


Backbone loamy sand, 2 


eroded 


Bixby loam, 0 to 2 percent slopes 
Bixby loam, 2 to 5 percent slopes 


erode 


eroded 


Mapping unit Acres Per- Mapping unit Acres | Per- 
cent cent 

0.7 || Colo-Otter-Ossian complex___....---.--------- 6 

.1 || Dickinson sandy loam, 0 to 2 percent slopes = 1 

Atkinson loam, 2 to 5 percent slopes____-------- 573 .1 || Dickinson sandy loam, 2 to 5 percent slopes 5 

Atterberry silt loam, 1 to 4 percent slopes. __..-- 546 .1 || Dickinson sandy loam, 5 to 9 percent slopes 2 

to 5 percent slopes___-- 428 .1 |) Dickinson sandy loam, 9 to 14 percent slopes- - -- 127 (4) 
Backbone loamy sand, 5 to 9 percent slopes__...- 439 .1 || Donnan loam, 2 to 5 percent slopes___.___._.--- 141 Q 
Backbone loamy sand, 9 to 14 percent slopes____- 180; Q Dorchester silt loam_------------------~------ 8, 907 2.0 
Bassett loam, 0 to 2 percent slopes__..--.------ 539 -1 || Dorchester-Chaseburg-Volney complex, 2 to 5 | 

Bassett loam, 2 to 5 percent slopes.____..._---- 8, 781 2.0 percent slopes___--------------------------- | 8,774 2.0 
Bassett loam, 5 to 9 percent slopes__.______..__-| 2,619 . 6 |! Dow silt loam, 14 to 24 percent slopes, severely 

Bassett loam, 5 to 9 percent slopes, moderately eTGded ou 22 so kiana ssasesersesseeeeees Se H of 

Se ee ce ae ee eee ORE 1, 005 .2 || Downs silt loam, 0 to 2 percent slopes | 1 

Bassett silt loam, 2 to 5 percent slopes_._-_--_-- 440 .1 || Downs silt loam, 2 to 5 percent slopes 4,5 

Bassett silt loam, 5 to 9 percent slopes______---- 162 (0) Downs silt loam, 5 to 9 percent slopes 6.4 

Bertrand silt loam, 0 to 2 percent slopes_____-__- 109 @) Downs silt loam, 9 to 14 percent slopes_-__---__- 2, 639 -6 
Bertrand silt loam, 2 to 5 percent slopes.___. 214 @) Downs silt loam, 14 to 18 percent slopes, moder- 

cre naalcte, ae 240 al ately eroded_..----------------------------| 3, 542 -8 

aes Ae 380 .1 || Downs silt loam, 18 to 24 percent slopes, moder- { 

Bixby loam, 5 to 9 percent slopes, moderately ately eroded. cc nccceee onan ante eeee eee 311 | 1 
Owe Sees ea naatapuatan woe eens 128 (4) Downs and Tama silt loams, 2 to 5 percent | 
Burkhardt soils, 0 to 5 percent slopes__._.__.__- 135 (6) SIOPCS ou dhasacl sense cesecotesee Go eeeeecs 4,155 | a) 

Burkhardt soils, 5 to 14 percent slopes, moder- Downs and Tama silt loams, 5 to 9 percent 

ately eroded. _...__---.-------------.---.-- 193 | (4) slopes: cae Seo sowence posh whee k oe eee 4,128 9 
Calamine silty clay loam, 0 to 2 percent slopes___ 219 () — || Downs and Tama silt Joams, 5 to 9 percent slopes, | 
Calamine silty clay loam, 2 to 5 percent slopes. .- 231 .1 | | moderately eroded_______-_-_--------------- | 17, 339 4.0 
Calmar clay loam, 2 to 5 percent slopes_.._____- 462 .1 || Downs and Tama silt loams, 9 to 14 percent 
Calmar clay loam, 5 to 14 percent slopes________ 414 .1 || _ slopes, moderately eroded__-.----.----------- 14,586 | 3.3 
Camden silt loam, 0 to 2 percent slopes.__-__-__ 131 @) || Dubuque silt loam, 5 to 9 percent slopes, moder- | 
Camden silt loam, 2 to 5 percent slopes_____.___ 156 | Q) Hately eredede gv uee e eeeec eee wee leseS 1, 067 2 
Camden silt loam, 5 to 9 percent slopes__._-___- 63 @) Dubuque silt loam, 9 to 14 percent slopes, moder- 
Caneek silt, loam. ._.__.-....._.--_-------___- 768 .2 ately eroded i.c occ goue ent oendon- sl Gee ees 2, 986 ad 
Canoe silt loam_.__--.-.-------------- 184] () || Dubuque silt loam, 9 to 14 percent slopes, 
Chaseburg silt loam, 0 to 2 percent slopes 70} (4) severely eroded..____---------------------- 794 .2 
Chaseburg silt loam, 2 to 5 percent slopes____-___ 146 Q) Dubuque silt loam, 14 to 18 percent slopes, 
Chelsea loamy fine sand, 1 to 5 percent slopes_._. 215] @) moderately eroded..._-.-------------------- 5, 635 1.3 
Chelsea loamy fine sand, 5 to 14 percent slopes__. 260 .1 || Dubuque silt loam, 14 to 18 percent slopes, 
Clyde silt loam, 0 to 4 percent slopes___-------- 5, 808 1.3 severely eroded________--__---------------- 1, 263 8 
Coggon loam, 2 to 5 percent slopes___.._------- 445 .1 || Dubuque silt loam, 18 to 30 percent slopes, ! 
Coggon loam, 5 to 9 percent slopes, moderately oy PPOd6@2 ce caue cee nce eee ekes 2,142 | 5 

ee ee ee a eee 503 .1 || Fayette silt loam, 0 to 2 percent slopes_____--__- 158 | () 
Be Reale Scr sl canine Bee, 1, 419 .3 li Fayette silt loam, 2 to 5 percent slopes....--.---| 10, 244 2.3 


See footnote at end of table. 
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Tasie 1.— Approximate acreage and proportionate extent of the sotls—Continued 


Mapping unit Acres | Per- Mapping unit Acres | Per- 
» cent cent 
| 
Fayette silt loam, 5 to 9 percent slopes, moder- Nasset silt loam, 9 to 14 percent slopes, mod- 
ately eroded 2..cccawdsds cone cee em eter ees 46, 775 10.6 erately eroded_._....----------------------- 234 Pel 
Fayette silt loam, 5 to 9 percent slopes, severely Nasset silt loam, 14 to 18 percent slopes, moder- 
PO0CN ioc dian sa ORR EReS acces eS 567 li ately erodéd: ccucccncteeee reese el ce etesesios 195 () 
Fayette silt loam, 9 to 14 percent slopes, moder- Nordness silt loam, 5 to 14 percent slopes.__..--| 1, 755 4 
ately eroded___._.-___-_-_.---~.----------- 31, 676 7.2 || Nordness silt loam, 14 to 24 percent slopes_____. 5, 591 1.3 
Fayette silt loam, 9 to 14 percent slopes, severely Oran loam, 0 to 2 percent slopes._._-__--_------- 367 ci 
OCPOdOd 62 dace ecient ees 10, 268 2.3 || Oran loam, 2 to 5 percent slopes_______-_------- 870 2 
Fayette silt loam, 14 to 18 percent slopes, Orwood silt loam, 2 to 5 percent slopes__.----~-- 377 ed 
moderately eroded_______------------------- 10, 434 2.3 || Orwood silt loam, 5 to 9 percent slopes, moder- 
Fayette silt loam, 14 to 18 percent slopes, ately eroded. _.--------.------------------- 2, 353 5 
severely eroded._..___---_------------------ 6, 434 1.5 || Orwood silt loam, 9 to 14 percent slopes, moder- 
Fayette silt loam, 18 to 24 percent slopes, ately: erodéd 9 cecscessceu eGo eee seeks 2, 358 5 
moderately eroded____.--------------------- 2, 581 .6 || Orwood silt loam, 14 to 18 percent slopes, mod- | 
Fayette silt loam, 18 to 24 percent slopes, severely erately eroded______------------------------| 980 2 
CROdEd = cccccciacaveeeeateceeens seen eee 1, 163 .3 || Orwood silt loam, 14 to 18 percent slopes, severely 
Fayette silt loam, 24 to 35 percent slopes__-----_ 437 «a eroded. __...- Pe annem err te enna a are mee | 344 i 
Festina silt loam, 0 to 2 percent slopes__---.---- 176 (O) Orwood silt loam, 18 to 30 percent slopes, mod- 
Festina silt loam, 2 to 5 percent slopes.__-..---- 44 () erately eroded____....---..------------~+---- val 
Floyd loam, 0 to 5 percent slopes.-------------- 9, 866 2.2 || Ossian silt loam____-_.-----_--_----~---.-, ---- | -l 
Floyd-Clyde complex, 0 to 4 percent slopes___--- 2, 204 .5 || Ostrander loam, 0 to 2 percent slopes / (‘) 
Franklin silt loam, gray subsoil variant, 2 to 5 Ostrander loam, 2 to 5 percent slopes Aas) 
percent slopes._._._.---_----~-------------- 267 .1 | Ostrander loam, 5 to 9 percent slopes | eal 
Frankville silt loam, 5 to 9 percent slopes--__----- 382 .1 | Otter-Lawson-Ossian complex, 1 to 4 percent | 
Frankville silt loam, 9 to 14 percent slopes, || slopes.__-_-------------------------------- | 5, 165 1,2 
moderately eroded_______..-----------_.---- 947 .2 | Otter-Ossian complex___-------------------.-- 1, 910 4 
Frankville silt loam, 14 to 18 percent slopes, Otter and Ossian silt loams, overwashed_________ | 568 al 
moderately eroded_________..---.----------- 898 .2 || Palsgrove silt loam, 5 to 9 percent slopes, mod- | 
Hagener loamy sand, 0 to 2 percent slopes__--_-- 127 (4) erately eroded____.._----------------------- i 406 Fe 
Hagener loamy sand, 2 to 5 percent slopes._----- 104 @) Palsgrove silt loam, 9 to 14 percent slopes, mod- | 
108 (4) erately eroded__________.-.----------------- 1 4,941 4 
419 .1 |) Palsgrove silt loam, 9 to 14 percent slopes, severely | 
a foie loam, moderately deep, 0 to 4 percent eroded i 201 () 
slopes 188 QQ) | Palsgrove silt loam, 14 to 18 percent slopes, mod- | 
Huntsville silt loam, 0 to 2 pereent slopes_-_.---- 473 al erately eroded______._.--------------------- 2, 157 .5 
Huntsville silt loam, 2 to 6 percent slopes_.-_-___ 367 .1 || Palsgrove silt loam, 14 to 18 percent slopes, 
Jacwin loam, 0 to 2 percent slopes.__-_-..------ 597 wl severely eroded__...-_---------------------- 285 elt 
Jacwin loam, 2 to 5 percent slopes__.-_---.----- 1, 534 .3 || Palsgrove silt loam, 18 to 24 percent slopes, mod- 
Jacwin loam, 5 to 9 percent slopes_-_---------.-- 472 wl erately eroded____.._.-----------.--- ~~ .--- 265 re | 
Jacwin loam, 9 to 14 percent slopes._------.---- 136 (0) Péaty Mucks 2 ol eet Peele ee so cace 608 ad 
Kato loam, moderately deep, 0 to 4 percent || Peaty muck, overwashed__....---------------- 304 ee 
SlOPES oc osodelccec eS eceeeeeee ease 219 () _ || Racine loam, 0 to 2 percent slopes__-____----__- 194 (4) 
Kato loam, deep, 0 to 4 percent slopes_-_._---_-- 1, 223 .3 || Racine loam, 2 to 5 percent slopes.__-__--_-----_ 11, 193 2.5 
Kato loam, deep, clay shale substratum, 1 to 5 Racine loam, 5 to 9 percent slopes____-._._--.--- 2, 379 .5 
percent slopes____..------------------------ 944 .2 || Racine loam, 5 to 9 percent slopes, moderately 
Kato loam, deep, clay shale substratum, 5 to 9 OT a aise oases inches be ie one 908 2 
percent slopes_______-_--------------------- 165 4) Racine loam, 9 to 14 percent slopes, moderately 
Kenyon loam, 2 to 5 percent slopes.___.-------- 601 Jl COON oon ae e caw lua nes coma eed 259 | 
Lamont sandy loam, 1 to 5 percent slopes. .__-_- 603 . 1 || Renova loam, 2 to 5 percent slopes______.--___- 954 2 
Lamont sandy loam, 5 to 9 percent slopes. ._---- 271 . 1 || Renova loam, 5 to 9 percent slopes. ..---------- 410 ot 
Lamont sandy loam, 9 to 14 percent slopes- __.__ 183 | @ Renova loam, 5 to 9 percent slopes, moderately 
Lamont sandy loam, till subsoil variant, 2 to 9 ROUGE gos odes ee ates on ce as ee Bee 193 io) 
percent slopes_._...._.--------------------- 301 .1 || Renova loam, 9 to 14 percent slopes, moderately 
Lawson and Kennebec silt loams, 0 to 2 percent eroded__..-.-..--------------------------- 198 (0) 
BO PU6 we eee eck e se eceueee sen eteeese 330 .1 || Renova loam, 9 to 14 percent slopes, severely 
Lawson silt loam, 2 to 5 percent slopes_..-_----- 263 Jl CQOUE Oe ie ese tea ee ee ale 141 Q) 
Loamy colluvial land, 9 to 18 percent slopes___-_ 654 . 1 || Renova loam, 14 to 18 percent slopes, moderately 
Loamy colluvial land, 18 to 24 pereent slopes_ ___ 207 Q) eroded__..__.. Ba et nn tee 386 .1 
Loamy terrace escarpments, 16 to 30 percent Renova loam, 14 to 18 percent slopes, severely 
SIO DOR en Boa ee Se, 156 Q) OQODE Cee cerre coe He etmerSe ears on ee wee 206 © 
Marlean loam, 2 to 5 percent slopes____-----.-- 1, 882 .3 || Riceville loam, 2 to 7 percent slopes_____-_-___- 320 ad 
Marlean loam, 5 to 9 percent slopes_____._-._._- 2, 667 . 6 || Rockton loam, 0 to 2 percent slopes____-------- 648 a | 
Marlean loam, 5 to 9 percent slopes, moderately Rockton loam, 2 te 5 percent slopes____..__-.-.| 3, 949 .9 
eroded asc see suee oe a ecete se cel eee tec ce 4, 074 . 9 || Rockton loam, 5 to 9 percent slopes. ___-------- 784 2 
Marlean loam, 9 to 14 percent slopes, moderately Rockton loam, 9 to 14 percent slopes______-_--- 153 (4) 
OCQOded .. 5.2.22 cseeien se etesalee aia aeeee ec a 3, 980 . 9 || Rowley silt loam, 0 to 4 percent slopes_________- 154] ©) 
Marlean loam, 9 to 14 percent slopes, severely Rowley and Lawson silt loams, overwashed_----- 857 .2 
PONE <2 oi cie oe enactluncheceeeeeaseeke 812 . 2 || Sattre loam, moderately deep, 0 to 2 percent 
Marlean loam, 14 to 24 percent slopes, moderately slopes.___--------------------------------- 1, 098 2 
Ch000d . owe necouawesee ens cheees ene eecaa as 2,179 . 5 || Sattre loam, moderately deep, 2 to 5 percent 
Marlean loam, 14 to 24 percent slopes, severely SLOPES Seca se coehhs setae cee a heseeece 1, 814 4 
PION os 42 ic Soe aee eee eee ce senescence 836 .2 || Sattre loam, moderately deep, 5 to 9 percent 
Nasset silt loam, 5 to 9 percent slopes, moderately slopes, moderately eroded_____-------------- 857 2 
eroded: sone: seek ech epeeewe aces 179 () ! 


See footnote at end of table. 
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TaBLE 1.—Approximate acreage and proportionate extent of the soils—Continued 


i 
Mapping unit Acres Per- Mapping unit Acres Per- 
cent | cent 
if : oe 
Sattre loam, moderately deep, 9 to 14 percent | Waukegan loam, deep, 2 to 5 percent slopes- -- -- 802 2 
slopes, moderately eroded__..-._------------- 218 Qe) | Waukegan loam, moderately deep, 0 to 2 percent 
Sattre loam, deep, 0 to 2 percent slopes_....-.-- 774 ey  SIOPCR coon ee eb 1, 186 3 
Sattre loam, deep, 2 to 5 percent slopes___-___--- 374 1 | Waukegan loam, moderately deep, 2 to 5 percent 
Sattre loam, deep, 5 to 9 percent slopes, moder- B00 Gna andl ocean ah eee eee as 261 a | 

SUP erede odie eclee aw oueeeoee ca teeees 155 @) Whalan loam, 2 to 5 percent slop 1, 244 3 
Spillville loaning. coe ona none weenn eon saees 971 .2|| Whalan loam, 5 to 9 percent slopes, moderately 
Steep rock land_..._..----------------------- 23,184, 5.3 NO as ene aie eee ee OO teas a tane 790 a2 
Steep sandy land, 14 to 30 percent slopes__..._-__ 860 .2 || Whalan loam, 9 to 14 percent slopes, moderately 
Terril loam, 0 to 2 percent slopes____..--.--.--- 1, 707 ew) wrodedi.o-sss2e-tiesnsh- ee saceesusceus sues = 435 al 
Terril loam, 2 to 5 percent slopes_______.-.----- 784 | .2 | Whalan loam, 14 to 24 percent slopes, moderately 
Turlin gritty silt loam, 0 to 2 percent slopes. -__- ' 60°| -@). ||. eroded... 2-25. sos es see cece eee 404 ad, 
Turlin gritty silt loam, 2 to 5 percent slopes- _--- i 537 | ,1 | Whalan loam, 14 to 18 percent slopes, severely 
Volney channery silt loam, 0 to 1 percent slopes-- 329 | 1 GR0dEd cc occ ete nee Se eee eee eee 178} () ~ 
Volney channery silt loam, 2 to 5 percent slopes-. 380 1 |} Winneshiek loam, 0 to 2 percent slopes____------ 340 ak 
Volney silt loam, overwashed, 0 to 1 percent || Winneshiek loam, 2 to 5 percent slopes__-------- 8, 649 2.0 

SlOPES eect chee owed Sere west es ceases 355 1 | Winneshiek loam, 5 to 9 percent slopes___-—---~- 2, 320 .5 
Volney silt loam, overwashed, 2 to 5 percent || Winneshiek loam, 5 to 9 percent slopes, mod- 

SIO PES acacia gece Sew Senne eseiel eco 118 (4) erately eroded.._.-------------------------- 322 1 
Waucoma loam, 0 to 2 percent slopes__--.------ 146 2) Winneshiek loam, 9 to 14 percent slopes______--- 528 | 
Waucoma loam, 2 to 5 percent slopes__.-.------ 975 . 2 || Winneshiek loam, 14 to 18 percent slopes... ------ 351 1 
Waucoma loam, 5 to 9 percent slopes. -_-------- 288 mel ————— 
Waucoma loam, 9 to 14 percent slopes__----_-.- 204) (4) Totall2 uwwciveds ecdeesiseeieeueee eee 440, 320 | 100.0 
Waukegan loam, deep, 0 to 2 percent slopes__..- 1, 286 .3 


1 Less than 0.05 percent. 


In the descriptions that follow, the soils in a series are 
first discussed as a group by describing important fea- 
tures that apply to all the soils in the series. The Jocation 
of the soils in the county is given, as well as the position 
of the soils in the landscape. Some of the nearby or simi- 
lar soils are named and compared with the soils in the 
series being described. The general description of the 
series is ended with a broad statement that tells how the 
soils are used. 

Following the description of each series are descrip- 
tions of each soil in the series. Generally, these descrip- 
tions tell how the profile of the soil described differs from 
the one described as representative of the series. They 
also tell about the use and suitability of the soil described 
and something about its management needs. 

Technical descriptions of profiles, which give details 
layer by layer, are not given in this subsection, A pro- 
file representative of each soil series is described in the 
section “Genesis, Classification, and Morphology of Soils.” 

Some of the terms used in the soil descriptions are de- 
fined in the subsection “How This Survey Was Made.” 
Other terms are defined in the Glossary at the back of 
this soil survey. 


Alluvial Land 


Alluvial Jand (0 to 1 percent: slopes) (Ab) is a nearly 
level or undulating miscellaneous land type that consists 
of mixed alluvium. The soil material varies in texture 
and color, but it is generally light colored and sandy 
near the surface. Flooding is frequent; each time the 
areas are flooded, additional light-colored sandy or 
loamy material is deposited on the surface. 

This land type occupies a narrow belt of bottom lands 
that are adjacent to the channels of streams. Old ox- 


bows are common in the areas, and some of them are 
filled with water for long periods. 

Where flooding is not controlled, this land type is 
used for pasture, as woodland, or for wildlife habitats. 
Most of the areas are in pasture or idle, and few of: 
them are cultivated. If row crops are grown, the excess 
water must be controlled by constructing dikes, improv- 
ing the stream channels, and installing tile or surface 
drainage. Even in areas that are already drained, a. 
crop may be lost as the result of flooding. The trees and 
shrubs need. to be removed to make some areas suitable 
for crops or pasture, and they also need to be removed 
from some areas already in pasture. Where stream 
channels are numerous, fences are difficult to maintain. 

Crop yields are variable on this land type. In areas 
that are drained, however, yields are generally about 
average for the county if management is good. This 
land type is generally slightly acid to neutral, and it con- 
tains lime in some places. It is very low in nitrogen, 
phosphorus, and potassium. Where drainage has been 
improved, response to fertilizer is moderate. (Capabil- 
ity unit I[Iw-2) 


Arenzville Series 


In the Arenzville series are well drained or moderately 
well drained, light-colored soils that formed in stratified 
silty alluvium. In many places a dark, buried soil is at a 
depth of 24 to 36 inches. ; 

The Arenzville soils are on undulating bottom lands, 
adjacent to meandering streams or near the center 0 
upland drainageways. In places the areas are dissected 
by a stream that cannot be readily crossed with farm 
machinery. As a result, it is necessary to manage some 
large areas of these soils as two fields. These soils are 
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adjacent to Kennebec, Lawson, Otter, and Chaseburg 
soils. 

Representative profile: 

0 to 30 inches, dark grayish-brown, friable silt loam that 
contains thin strata of very dark gray and brown. 
30 to 46 inches, black, friable silt loam. 

In general the color of the, surface layer ranges from 
very dark grayish brown to dark grayish brown. In 
some areas that have been cultivated for some time, the 
surface layer is slightly darker than typical. 

These soils have high available moisture capacity and 
are moderately permeable. They are flooded occasionally, 
but wetness is not a problem in years when rainfall is 
average. The soils dry out quickly and are easily tilled. 

The Arenzville soils are suited to row crops. They are 
neutral, and lime is not needed. However, these soils 
are very low in available nitrogen, low in available phos- 
phorus, and only medium in available potassium. 

Arenzville silt loam (0 to 1 percent slopes) (Ar).—This 
is the only Arenzville soil mapped in this county. It con- 
sists of dark grayish-brown (moist) silt loam to a depth 
of 20 inches or more but is lighter colored when dry. 

This soil is on bottom lands that are bordered by stream 
channels, and it is also in upland drainageways. Adjacent 
to it are Kennebec, Otter, Lawson, and Chaseburg soils. 

Wetness is generally not a problem, although some areas 
of this soil are susceptible to flooding and need protection. 

This soil is suited to intensive use for corn or other row 
crops, and most of it is cultivated. If management is 
good, yields of corn are generally above average. Re- 
sponse to fertilizer is good. (Capability unit I-2 


Atkinson Series 


Well-drained soils of uplands are in the Atkinson ser- 
ies. These soils formed in friable, loamy glacial material 
that is between 80 and 50 inches thick and is underlain by 
hard limestone bedrock. In most places the subsoil con- 
tains a thin layer of material weathered from limestone 
that lies just above the bedrock. The slopes range from 
2 to 9 percent but are between 2 and 5 percent in most 
places. 

The Atkinson soils are in the western part of the coun- 
ty. They occur with the Rockton, Waucoma, Jacwin, 
Marlean, and Ostrander soils. 

Representative profile: 

0 to 18 inches, very dark brown, friable loam, 

13 to 36 inches, very dark grayish-brown, brown to dark- 
brown, and some dark yellowish-brown, friable loam and 
clay loam; some pebbles are at a depth of 16 inches and 
below that depth. 

36 to 40 inches, dark-brown and yellowish-brown, firm clay; 
hard limestone bedrock is at a depth below 40 inches, 

The color of the surface layer ranges from black or 
very dark gray to very dark brown, and the surface lay- 
er remains dark colored, both when moist and when dry. 
In some places the texture of the surface layer is silt 
loam instead of loam. 

The surface layer has a high content of organic mat- 
ter. Permeability is moderate, and the available mois- 
ture capacity is medium. Wetness is not a problem, and 
these soils are in good tilth and can be easily cultivated. 


The underlying limestone limits growth of the roots of - 


some plants. 


These soils are suited to row crops. The more sloping 
areas are susceptible to erosion, however, and they should 
be used for row crops less frequently than the nearly 
level areas. The soils are medium acid. Legumes grown 
on them respond well to applications of lime. The sup- 
ply of available nitrogen, phosphorus, and potassium is 

ow. 

Atkinson loam, 2 to 5 percent slopes (AtB).—This is the 
only Atkinson soil mapped in the county. In most places 
its surface layer is very dark brown loam, but a few areas 
have a texture of silt loam. The surface layer is 8 to 15 
inches thick and is in good tilth. Limestone bedrock is 
at a depth between 86 and 50 inches in most places. 

Some nearly level areas of this soil lie below Waucoma, 
Rockton, Ostrander, and Jacwin soils. The gently slop- 
ing areas lie above Waucoma, Jacwin, and Marlean soils. 

Included in mapped areas of this soil are a few patches 
in which the surface layer is thinner than the one in the 
pou’ described as typical for the series and in which 

imestone is nearer the surface. In areas that are adjacent 
to Ostrander soils, the profile is 40 to 50 inches thick over 
limestone. 

This Atkinson soil is suited to row crops, but it is suscep- 
tible to water erosion. Therefore, tillage ought to be on 
the contour where row crops are grown, or terraces should 
be constructed, Corn or other row crops can be grown in- 
tensively if the areas are terraced. Because of the lime- 
stone near the surface, graded terraces ought to be con- 
structed to minimize large cuts and fills. If tilth becomes 
poor, a larger part of the rotation ought to consist of mea- 
dow. Yields of corn are generally above average if good 
management is used. Response to fertilizer is good. (Ca- 
pability unit ITe—4) 


Atterberry Series 


In the Atterberry series are silty soils that are some- 
what poorly drained. These soils formed in loess. They 
do not have stones or pebbles on the surface, and none 
are in the profile. Their slopes range from 1 to 4 per- 
cent. 

These soils are on upland divides and in or near a few 
upland drainageways in the eastern part of the county. 
They are adjacent to Downs and Fayette soils. The size 
of the areas varies, and in many places these soils are 
managed with the Downs soils. 

Representative profile: 

0 to 8 inches, very dark gray, friable silt loam. 

8 to 14 inches, dark grayish-brown, friable silt loam; a few 
olive-brown mottles or concretions of an oxide. 

14 to 54 inches, dark grayish-brown, grayish-brown, olive- 
gray, and light olive-brown, friable light silty clay loam 
to silt loam; a few yellowish-brown mottles. 

54 to 68 inches, mottled yellowish-brown and olive-gray, 
friable silt loam. 

The color of the surface layer ranges from black to 
very dark gray. The thickness of that layer ranges from 
4 to 8 inches. 

The surface layer of these soils is moderately high in 
content of organic matter, and it is generally in good 
tilth. Permeability is moderate, but in some places the 
moderately high water table restricts the movement of 
water in the subsoil. The available moisture capacity is 
high or very high, 
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These soils are suited to row crops. They are slightly 
acid to medium acid, however, and the requirements for 
lime vary. These soils are low in available nitrogen and 
phosphorus and only medium in available potassium. 

Atterberry silt loam, 1 to 4 percent slopes (AyA).— 
This is the only Atterberry soil mapped in this county. 
It has a very dark gray surface layer that is 4 to 8 inches 
thick and a fairly distinct, light-colored subsurface layer. 

This soil is on moderately wide ridgetops and at the 
heads of drainageways. In many places it is surrounded 
by areas of Downs and Fayette soils. : 

Included in mapped areas of this soil are areas of a soil 
that has a black surface layer of silt loam, 8 to 14 inches 
thick, and no subsurface layer. Also included are a few 
areas of a soil that has slopes between 5 and 9 percent. 

Except in a few of the more sloping areas, runoff is gen- 
erally slight. A moderately high water table and some 
seepage make this soil wet. ‘The degree of wetness varies, 
but wetness delays field operations in spring and after 
periods of heavy rainfall. Areas near the upland drain- 
ageways are commonly tiled, and field operations are more 
timely where tile drainage has been established. Tile 
drains function well in this soil, and outlets are not difficult 
to establish. The more sloping areas ought.to be terraced 
or tilled on the contour. . . 

Corn or other row crops can be grown intensively on 
this soil if erosion is controlled in the sloping areas. 
Yields of corn are generally above average if management 
is good. Tilth is improved by adding manure. If tilth 
becomes poor, meadow crops should be grown for a longer 
time than normal in the rotation. Response to fertilizer 
is good. (Capability unit I-3) 


Backbone Series 


Well-drained to excessively drained soils are in the 
Backbone series. These soils formed in sandy material 
that is underlain by a thin layer of clay loam or clay, 
which overlies hard limestone bedrock. The limestone 
bedrock is at a depth of 20 to 40 inches. The slopes 
range from 2 to 14 percent. 

The Backbone soils are on uplands throughout the 
western part of the county, adjacent to Lamont and 
Chelsea soils. The areas border valleys of the major 
streams. 

Representative profile: 

0 to 8 inches, very dark gray, very friable loamy sand to 
sandy loam. 

8 to 24 inches, dark-brown to brown, very friable sandy 
loam. 

24 to 27 inches, dark-brown and dark yellowish-brown, firm 
or very firm heavy clay loam; this layer is underlain by 
hard limestone bedrock. 

The surface layer of these soils ranges from very dark 
gray to very dark brown in color. In areas where the 
soil material has not been mixed by tillage, the surface 
layer is underlain by a distinct light-colored subsurface 
layer. In places the surface layer in cultivated areas is 
lighter colored than the one described in the preceding 
paragraph. The layer of soil material just above bed- 
rock ranges from loam to clay in texture. That layer is 
generally 2 to 7 inches thick, but it is as much as 12 
inches thick in some places. 


SURVEY 


Permeability is rapid in the loamy sand to sandy loam 
in the upper part of the profile and slow in the thin 
layer of clay loam or clay. The available moisture ca- 
pacity is low. These soils are susceptible to erosion by 
water and wind. 

The less sloping areas of these soils are suited to row 
crops, and the steeper areas are suited to pasture or 
trees. Lime is needed, and the supply of available nitro- 
gen, phosphorus, and potassium is very low. Addin 
manure does not greatly improve the tilth or available 
moisture capacity of these soils. 

Backbone loamy sand, 2 to 5 percent slopes (BaB).—In 
cultivated areas the plow layer of this soil is very dark 
gray or very dark grayish brown and is 10 inches thick 
in some places. In areas that have not been cultivated, the 
surface layer is very dark gray to very dark brown and is 
6 to 8 inches thick. In those areas the surface layer is 
underlain by a somewhat distinct, dark grayish-brown 
subsurface layer. In many places limestone is at a depth 
between 24 and 40 inches. 

This soil is on convex ridges and side slopes in the up- 
lands. In many places it is downslope from Lamont soils. 
The individual areas are less than 15 acres in size. 

Included in mapped areas of this soil are areas of a soil 
that has a very dark grayish-brown surface layer only 6 
inches thick. Also included are a few spots where only 
about 15 inches of sandy material overlies the limestone 
bedrock. 

Wind and water from runoff erode this Backbone soil 
where it is bare or only sparsely covered with plants. 
Crop residue ought to be kept on the surface when the soil 
is not protected by a growing crop. Corn or other row 
crops can be tilled on the contour or grown in contour 
strips. If this soil is stripcropped, row crops can be 
grown 2 years in 4. This soil is not suitable for terraces, 
because limestone is near the surface and the subsoil is low 
in fertility. Yields of corn are generally below average 
for this county, even if management is good. Response 
to fertilizer is fair to poor. (Capability unit [Vs-1) 

Backbone loamy sand, 5 to 9 percent slopes (BaC)}. 
The surface layer of this soil is 4 to 8 inches thick and is 
very dark brown, very dark gray, or very dark grayish 
brown. In many cultivated areas, the light-colored sub- 
surface layer has been mixed with the surface layer. 
Limestone bedrock is generally at a depth between 20 and 
36 inches, but it is at a depth of as much as 40 inches in 

laces. 

This soil is on extended narrow ridges in the uplands and 
on convex side slopes. It is downslope from Lamont soils 
in many places and is adjacent to Chelsea soils in some 
places. 

A few areas are included where limestone is at a depth 
of only 15 inches and the texture above the limestone is 
sandy loam. Also included are areas of darker colored 
soils that lack a light-colored subsurface layer. 

Wind and water erode areas of this Backbone soil that 
are not protected. The crops can be tilled on the contour 
or grown in contour strips. Crop residue should be kept 
on the surface when the soil is not protected by a growing 
crop. This soil can be used for row crops 2 years in 5 if 
it is stripcropped. Because yields of field crops are low, 
however, much of the acreage is in permanent pasture. 
The limestone bedrock near the surface makes this soil 
unsuitable for terraces, for in many places limestone would 
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be exposed in the channel if terraces were constructed. 
Also the fertility of the subsoil is too low to justify 
terracing. 

Yields of corn grown on this soil are generally below 
average, and yields of meadow are often below average 
for this county, even if management is good. Response to 
fertilizer is poor, but legumes respond to applications of 
lime. (Capability unit Vs-2) 

Backbone loamy sand, 9 to 14 percent slopes (BaD).— 
In cultivated areas the surface layer of this soil is 3 to 6 
inches thick and is very dark brown, very dark gray, or 
very dark grayish brown. The subsoil is dark brown or 
brown and is exposed in a few places. In timbered areas 
the surface layer is very dark gray and is 4 to 8 inches 
thick, It is underlain by a brown subsurface layer. Lime- 
stone bedrock is at a depth of 20 to 30 inches in many 
places, but the depth ranges to as much as 40 inches. 

This soil is on convex side slopes below less sloping 
Backbone and Lamont soils. In places it is adjacent to 
slopes occupied by Chelsea soils. The individual areas are 
small, and many of them are managed with the adjoining 
soils. Included in mapped areas of this soil are areas of 
a soil in which limestone is at a depth of only 15 inches. 

Wind and water from runoff erode this Backbone soil 
if the surface is not protected.: This soil is suited to 
permanent pasture, trees, or wildlife habitats. Controlled 
grazing is needed where the areas are used for pasture or 
meadow. Burrowing rodents are likely to destroy old 
seedings in meadows, and oats are often grown as a nurse 
crop when a meadow is renovated. Meadows that have 
been seeded respond to applications of lime and phosphate 
fertilizer, but yields of meadow are generally below aver- 

, even where management is good. Areas now in trees 
ought to be managed as woodland. (Capability unit 
Vis-1) 


Bassett Series 


In the Bassett series are moderately well drained 
soils that formed in 14 to 24 inches of loamy or silty 
material over friable or firm glacial till. Between them 
and the underlying till is a slight concentration of stones 
and pebbles. The slopes range from 0 to 9 percent. 

These soils are on convex highs, on ridgetops, and on 
side slopes in the uplands in the western part of the 
county. In many places they are adjacent to Coggon, Ra- 
cine, Oran, and Ostrander soils. They are upslope from 
the Floyd and Clyde soils. 

Representative profile: 

0 to 7 inches, very dark gray, friable loam. 

% to 18 inches, brown to dark-brown, friable loam. 

18 to 44 inches, brown to dark-brown and yellowish-brown, 
friable to firm loam; some pebbles, grayish coatings, and 

_ a very few mottles below a depth of 28 inches. 

44 to 50 inches, mottled yellowish-brown and olive-gray, 
friable to firm sandy clay loam that contains a few pebbles. 

In some areas the surface layer is silt loam instead of 
loam. In areas that have not been cultivated, the color 
of the surface layer ranges from very dark gray to 
black and there is a distinct, light-colored subsurface 
layer. In areas that have been cultivated, the surface 
layer ranges from very dark. gray to very dark grayish 
brown when moist, but it is fairly light colored when 


dry. 


These soils have high available moisture capacity and 
moderate to moderately slow permeability. The sloping 
areas are susceptible to water erosion. 

The Bassett soils are suited to row crops, but they 
are strongly acid and are low in available nitrogen, 
phosphorus, and potassium. Lime is needed. 

Bassett loam, 0 to 2 percent slopes (BeA).—In areas 
that have not been plowed, this soil has a very dark gray 
surface layer that is 6 to 8 inches thick, and a distinct, 
light-colored subsurface layer. In areas that have been 
roel, the surface layer is somewhat light colored when 

ry. 
This soil is on ridgetops, above areas of more strongly 
sloping Bassett, Oran, Coggon, and Racine soils. 

Included in mapped areas of this soil are areas in which 
limestone is at a depth below 40 inches. Also included are 
a few areas of a soil that is somewhat poorly drained. 

Wetness is not a serious hazard, although runoff is slow 
on this nearly level Bassett soil. In some places, however, 
this soil is in poor tilth because it is low or moderately 
low in content of organic matter. It is used intensively 
for corn or other row crops. Yields of corn are generally 
above average if management is good. However, lime and 
a commercial fertilizer are needed and manure is bene- 
in Response to fertilizer is good. (Capability unit 

-3 

Bassett loam, 2 to 5 percent slopes (BeB)—When moist, 
this soil has a very dark gray or very dark grayish-brown 
surface layer, but the surface layer 1s somewhat light col- 
ored when dry. The layer that was formerly the sub- 
surface layer is now a part of the plow layer. Dark 
see Donat to dark-brown soil material that was 

ormerly pm of the subsoil is also mixed with the plow 
layer in places. Where erosion has exposed the subsoil, 
tilth is poor. 

This soil is on ridgetops and side slopes, below less 
sloping Ostrander soils and above Floyd and Oran soils. 
Adjacent to it in many places are more strongly sloping 
Bassett, Racine, and Waucoma soils. 

Runoff causes erosion on this soil; therefore, tillage 
ought to be on the contour if row crops are grown. Where 
this soil is terraced and well managed, corn or other row 
crops can be grown intensively. Yields of corn are gen- 
erally above average if management is good. Lime and 
fertilizer are needed, however, for the optimum growth of 
Tees Response to fertilizer is good. (Capability unit 
IIe-1 

Bassett loam, 5 to 9 percent slopes (BeC).—This soil 
has a surface layer that is very dark gray and is 4 to 8 
inches thick Its subsurface layer is dave grayish brown to 
dark brown. 

This soil is on ridges and side slopes, below areas of 
Ostrander soils and upslope from areas of Floyd soils. In 
many places it is near Racine, Oran, and Waucoma soils 
and is managed with those soils. 

Included in mapped areas of this soil are areas of a 
soil that has a dark-colored surface layer, more than 8 
inches thick, and no light-colored subsurface layer. Also 
included are a few areas of a somewhat poorly drained soil 
that has a grayish subsoil. 

In some places this Bassett soil is in permanent pasture 
or in scattered timber. Where cultivated crops are grown, 
runoff is likely to cause erosion; therefore, cultivated crops 
ought to be grown on the contour. If this soil is terraced 
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or stripcropped, corn or other row crops can be grown 3 
years in §. A greater part of the rotation should consist 
of meadow, however, if tilth becomes poor. If manage- 
ment is good, yields of corn are generally above average, 
but legumes need lime. Response to fertilizer is good. 
(Capability unit [[Te-1) 

Bassett loam, 5 to 9 percent slopes, moderately 
eroded (BeC2).—The surface layer of this soil is very dark 
gray to very dark grayish brown. The subsurface layer 
has been mixed aa the plow layer in most places. 

This soil is on sharply convex ridges and side slopes, 
above Racine, Waucoma, or Winneshiek soils. It is ad- 
jacent to Oran and Floyd soils in some places. 

Included in mapped areas of this soil are a few patches 
where erosion has exposed the brown or dark-brown sub- 
soil. In those areas the soil material is low in content of 
organic matter and is in poor tilth. 

Runoff easily erodes this Bassett soil when the cover of 
plants is sparse or absent. Therefore, row crops ought to 
be grown on the contour, or this soil should be terraced 
or stripcropped. Corn or other row crops can be grown 
about 2 years in 4 where the fields are terraced or strip- 
cropped. Yields of corn are generally above average if 
management is good. Manure is beneficial, and legumes 
need lime. Response to fertilizer is good. (Capability 
unit I{Te-1) 

Bassett silt loam, 2 to 5 percent slopes (8/8).—This soil 
has a very dark gray surface layer that is 4 to 8 inches 
thick. The texture of silt loam extends to a depth of 
about 20 inches in most places. 

This soil is on ridges above Floyd, Clyde, and more 
sloping Bassett and Racine soils. Adjacent to it in some 
places is the gray subsoil variant of the Franklin series. 

Included in mapped areas of this Bassett soil are areas 
of a soil in which the layer of silt loam is as thick as 40 
inches. Also included are a few areas in which the sur- 
face layer is lighter colored than typical. 

When the surface is bare, water erosion is a hazard. If 
row crops are grown, this soil can be tilled on the contour 
or terraced. Corn or other row crops can be grown in- 
tensively if this soil is terraced and is well managed. 
Yields of corn are generally above average if management 
is good. Response to fertilizer and lime is good. (Capa- 
bility unit Ile-1) 

Bassett silt loam, 5 to 9 percent slopes (BIC)—The 
surface layer of this soil is very dark gray to very dark 
grayish brown. In areas that are cultivated, part of the 
light-colored subsurface layer has been mixed into the 
plow layer in some places. Erosion has exposed the 
brown subsoil in a few places, and those areas are indicated 
on the soil map by the symbol for severe erosion. 

This soil is on side slopes, below less sloping Bassett 
soils and above areas of Floyd and Clyde soils. Adjacent 
to it is the gray subsoil variant of the Franklin series. 

Included in mapped areas of this soil are areas of a soil 
in which the layer of silt loam is 20 to 40 inches thick. 
Also included are a few areas of a soil that has a lighter 
colored surface layer and a thicker subsurface layer than 
typical. 

‘Where row crops are grown, tillage can’ be on the con- 
tour so that runoff will be reduced and erosion controlled. 
Corn or other row crops can be grown 8 years in 5 if this 
soil is terraced or stripcropped. Yields of corn are gen- 


erally above average if management is good. The eroded 
areas are very low in content of organic matter and are 
in poor tilth. Therefore, applications of manure are bene- 
ficial. Lime is needed for legumes. Response to fer- 
tilizer is good. (Capability unit [1Ie-1) 


Bertrand Series 


In the Bertrand series are well-drained soils that formed 
in friable, silty alluvium. These soils have a distinct, 
light-colored subsurface layer, and they are free of 
stones or pebbles. Their slopes range from 0 to 5 percent. 

These soils are on stream benches, above Chaseburg and 
Volney soils. Many of the areas are small and are man- 
aged with the Festina and Canoe soils, which are adja- 
cent, 

Representative profile: 


0 to 8 inches, dark-gray, friable silt loam. 
8 to 14 inches, dark grayish-brown and brown, friable silt 


loam. 

14 to 48 inches, brown to dark-brown and yellowish-brown, 
friable silt loam that grades to loam in the lower part of 
the horizon. 

= to 52 inches, dark yellowish-brown, friable gravelly clay 
oam. 

The color of the surface layer ranges from very dark 
gray to dark gray. 

The available moisture capacity is high, and these soils 
are moderately permeable. The sloping areas are suscep- 
tible to erosion. The content of organic matter is very 
low. Surface sealing may restrict the intake of water in 
some places. 

Manure ought to be applied to improve the tilth and 
water intake of these soils. Lime is needed because these 
soils are medium acid to strongly acid. The soils are very 
low in available nitrogen and low in available phos- 
phorus and potassium. 

‘Bertrand silt loam, 0 to 2 percent slopes (8nA).— 
Where this soil has been cultivated, its surface layer is 
dark gray when moist and is much lighter colored when 
dry. The areas in timber or pasture, however, have a very 
dark gray surface layer, and this dark color extends to a 
depth of 2 to 4 inches. 

This soil occurs on stream benches with the Festina and 
Canoe soils. The individual areas vary in size, but many 
of them are small. Included in mapped areas of this soil 
in places is a soil that has slight mottling in the subsoil. 

Only a small amount of water runs off this Bertrand 
soil. ‘This soil takes in water well, and artificial drainage 
is not needed. The content of organic matter is very low. 

If this soil is properly managed, it can be used inten- 
sively for corn or other row crops. Yields of corn are 
generally above average under good management. Sur- 
face crusting and sealing can be reduced by adding man- 
ure. Lime and fertilizer are needed for the optimum 
growth of crops. Response to fertilizer is good. (Capa- 
bility unit I-1) 

Bertrand silt loam, 2 to 5 percent slopes (BnB).—The 
profile of this soil is similar to the one described as repre- 
sentative for the series. The surface layer is dark gray 
or dark grayish brown when moist and is much lighter 
colored when dry. The subsurface layer is mixed with the 
plow layer in most places. The surface layer is low in 
content of organic matter. 
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This soil is on the undulating parts of some stream 
benches or on short slopes that border stream benches. 
Adjacent to it on the benches are Festina and Canoe soils. 
This soil also occurs with Chaseburg and Volney soils, 
which are on the adjacent bottom lands. 

Included in mapped areas of this soil are a few patches 
in which the surface layer is darker and slightly thicker 
than typical for the Bertrand series. Also included are 
areas of a soil that has a slightly mottled subsoil. 

This Bertrand soil is easily eroded by runoff. There- 
fore, corn or other row crops ought to be tilled on the con- 
tour. In some places terraces are difficult to establish be- 
cause of the shape of the slopes. Diversion terraces can be 
placed upslope, however, to provide protection from ero- 
sion. Yields of corn are generally above average if man- 
agement is good, but lime is needed for legumes. Re- 
sponse to fertilizer is good. (Capability unit ITe-1) 


Bixby Series 


In the Bixby series are well-drained to excessively 
drained soils of the uplands. These soils have formed in 
loamy material, but leached sand and gravel are at a depth 
of 24 to 36 inches, The slopes range from 0 to 9 percent. 

These soils are on stream benches, ridgetops, and side 
slopes. They are adjacent to Camden, Sattre, and Wau- 
kegan soils, and are near the Renova soils in some places. 
The individual areas vary in size, but. some of them are 
large. 

Representative profile: 

0 to 7 inches, dark grayish-brown, very friable loam. 

7 to 12 inches, brown to dark-brown, very friable loam. 

12 to 28 inches, dark yellowish-brown and yellowish-brown, 
friable sandy clay loam. 

28 to 44 inches, yellowish-brown, loose sandy loam that 
grades to gravelly sand at a depth of 82 inches. 

In areas that have not been cultivated, these soils have 
a very dark gray to very dark grayish-brown, loam sur- 
face layer, 2 to 4 inches thick, and a distinct, light-colored 
subsurface layer. In cultivated areas the plow layer 
ranges from dark gray to dark grayish brown in color, 
and it is very low in content of organic matter. 

These soils have low to medium available moisture ca- 
pacity. Lack of moisture in their subsoil limits the 
growth of plants in some years. Permeability is moder- 
ate in the solum but rapid in the substratum. 

Sloping areas of these soils are susceptible to erosion. 
The soils are suited to row crops, but lime is needed for 
the optimum growth of crops. The soils are very low in 
available nitrogen and low in available phosphorus and 
potassium. 

Bixby loam, 0 to 2 percent slopes (BoA).—The plow 
layer of this soil is dark gray or dark grayish brown when 
moist, but it is much lighter colored when dry. Sand and 
gravel are at a depth of 24 to 86 inches. A large part of 
the acreage is cultivated. 

This soil occurs on stream benches with Camden and 
Sattre soils. It is also on the uplands, adjacent to Renova 
and Waukegan soils. 

Included in mapped areas of this soil are spots in which 
the texture of the surface layer is silt loam. Also included 
are a few areas in which sand and gravel are at a depth of 
only 20 inches. 


In years when rainfall is average for this county, this 
Bixby soil is somewhat droughty. It absorbs water 
readily, and little or no water runs off. This soil can be 
worked soon after rains, and it is suited to intensive use 
for corn or other row crops. Yields of corn are generally 
above average if good management is used. Response to 
fertilizer is good. (Capability unit Is-1) . 

Bixby loam, 2 to 5 percent slopes (808).—In culti- 
vated areas the plow layer of this soil is dark grayish brown 
when moist, but it is much lighter colored when dry. In 
a few areas that are used for pasture or timber, however, 
the surface layer is thin and is very dark gray. In most 
places sand and gravel are at a depth of 24 to 36 inches, but 
they are at a depth of only 20 inches in some places. 

This soil is on undulating stream benches or side slopes, 
below areas of Camden and Waukegan soils, which are 
on nearly level stream benches. It also occurs on upland 
ridges with the Renova and Waukegan soils. 

Runoff erodes this soil. Therefore, row crops ought to 
be tilled on the contour. Some of the areas can be pro- 
tected from erosion by constructing diversion terraces in 
areas of other soils upslope. This soil is somewhat 
droughty in years when rainfall is average. If corn or 
other row crops are planted and tilled on the contour, they 
can be grown 3 years in 4. Yields of corn are generally 
above average if management is good. Response to fertil- 
izer ismoderate. (Capability unit I[e6) 

[Bixby loam, 5 to 9 percent slopes, moderately eroded 
{BoC2).—The surface layer of this soil varies in thickness. 
In most places it is very dark gray, dark gray, or dark 
grayish brown when moist and is much lighter colored 
when dry. The subsurface layer has been mixed with the 
surface layer in many places. Ina few small areas, erosion 
has been severe and the color of the surface layer is brown 
or dark brown. These small areas are shown on the soil 
map by the symbol for severe erosion. 

his Bixby soil occurs on stream benches and escarp- 
ments with Camden and Sattre soils, above areas of Chase- 
burg and Volney soils of the bottom lands. In some places 
it occurs with the Renova and Sattre soils on side slopes in 
the uplands. The individual areas are small and are often 
farmed with the adjacent soils. 

When the cover of plants is sparse, this soil is subject to 
further erosion caused by runoff. Adding manure and 
plowing under crop residue improve the intake of water. 
This soil is droughty in years of average rainfall. Where 
row crops are grown, tillage ought to be on the contour or 
the field should be stripcropped. If stripcropping is prac- 
ticed, corn or other row crops can be grown 2 years in 4. 
Yields of corn are generally average if management is 
good. Lime is needed to establish a stand of legumes. 
Response to fertilizer is moderate. (Capability unit 
IITe-5) 


Burkhardt Series 


Excessively drained soils that have a surface layer of 
sandy loam are in the Burkhardt series. These soils are 
underlain by sand and gravel at a depth of 15 to 24 
inches. The slopes range from 0 to 14 percent. 

These soils are on stream benches and on escarpments, 
ridges, and side slopes in the uplands. In many places 
on the stream benches, they are adjacent to Dickinson, 
Lamont, Waukegan, and Sattre soils. In the uplands 
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they are near Renova and Racine soils. In this county 
the individual areas are small. 

Representative profile: 

0 to 7 inches, very dark brown, very friable sandy loam, 

7 2 17 inches, brown to dark-brown, very friable sandy 
0am, 

17 to 42 inches, yellowish-brown, loose gravelly sand. 

The color of the surface layer ranges from very dark 
gray to very dark brown, and the thickness of that layer 
ranges from 6 to 10 inches. In some places the surface 
layer and the subsoil contain gravel. 

These soils have low available moisture capacity and 
are droughty. Permeability is moderate in the soil ma- 
terial above the sand and gravel, but it is very rapid in 
the sand and gravel. These soils warm up quickly in 
spring and can be worked soon after rains. 

These soils are easily eroded by runoff when the sur- 
face is bare or when the cover of plants is sparse. The 
less sloping Burkhardt soils can be used for row crops, 
although they are poorly suited to that purpose. The 
steeper areas are suited to pasture, trees, and wildlife 
habitats. These soils are very low in available nitrogen, 
phosphorus, and potassium. 

Burkhardt soils, 0 to 5 percent slopes (Bu8).—These 
soils have a surface layer of very dark brown to very dark 
grayish-brown sandy loam that is low in content of organic 
matter. They are underlain by sand and gravel at a depth 
of 15 to 24 inches. 

These soils occur on stream benches and upland ridges 
with Dickinson, Lamont, and moderately deep Waukegan 
and Sattre soils. In places they also occur on uplands with 
Racine and Renova soils. The individual areas are small. 
Included in some mapped areas of the Burkhardt soils are 
areas of a soil that has a lighter colored surface layer than 
typical. 

Much of the acreage is in permanent pasture. Where 
row crops are grown, these soils are generally cultivated 
with the adjoining soils. Runoff erodes these soils when 
the cover of plants is sparse. Therefore, tillage ought to 
be on the contour if row crops are grown. ere plant- 
ing and tillage are on the contour, corn or other row crops 
can be grown 2 years in 5. Adding manure does not im- 
prove the moisture-holding capacity enough to justify 
the cost, and response to commercial fertilizer is poor. 
(Capability unit IVs-1) 

Burkhardt soils, 5 to 14 percent slopes, moderately 
eroded (BuC2).—The surface layer of these soils is very 
dark grayish-brown sandy loam that is low in content of 
organic matter. In the more severely eroded areas, brown 
or dark-brown material from the subsoil is mixed into it. 
Sand and gravel are at a depth of 15 to 24 inches. 

These soils are on side slopes and escarpments of stream 
benches and on side slopes and high knolls in the uplands. 
Adjacent to them are Dickinson and Lamont soils, as well 
as moderately deep Waukegan and Sattre soils. In the 
uplands they are also adjacent to Racine and Renova soils. 
Included in mapping are a few areas in which the surface 
layer is lighter colored than typical. 

Runoff further erodes these Burkhardt soils when the 
cover of plants is sparse. Therefore, tillage ought to be 
on the contour or the field should be stripcropped if row 
crops are grown. Except in the steeper areas, corn or 
other row crops can be grown 2 years in 6 if these soils are 


stripcropped. If corn is grown, however, yields are below 
average for the county. These soils are suitable for perma- 
nent vegetation, and a stand of meadow is often left until 
it needs to be renovated. Lime is needed to establish pas- 
tures that contain legumes. Adding manure does not 
improve the moisture-holding capacity enough to justify 
the cost, and response to commercial fertilizer is poor. 
(Capability unit 1Vs-2) 


Calamine Series 


In the Calamine series are soils that are poorly drained. 
These soils formed in 15 to 30 inches of silty material 
over firm clay shale. They have slopes of 0 to 5 percent. 

The Calamine soils are on structural benches and foot 
slopes in the western part of the county. They are ad- 
jacent to Jacwin and Marlean soils and to areas of Steep 
rock Jand. 

Representative profile: 

0 to 16 inches, black, friable silty clay loam to silt loam. 

16 to 28 inches, gray, dark-gray, olive, and olive-gray, firm 
silty clay; common yellowish-brown mottles. 

28 to 48 inches, brownish-yellow and greenish-gray, very 
firm silty clay loam; common yellowish-brown and strong- 
brown mottles. 


The surface layer ranges from silty clay loam to silt 
loam in texture. The color ranges from black to very 
dark gray to a depth of about 20 inches. 

These soils have medium available moisture capacity. 
Their surface layer puddles easily if it is worked when 
wet. Permeability is moderate above the shale bedrock, 
but it is slow or very slow in the bedrock and in the mate- 
rial weathered from bedrock. These soils have a tem- 
porary perched water table. Seepage from areas upslope 
keeps them wet. 

Some areas of these soils can be tile drained, but place- 
ment of the tile and backfilling are important because of 
the clayey texture and firm consistence of the subsoil and 
substratum. Where these soils are artificially drained, 
they are suitable for row crops. The root growth of 
some crops is somewhat limited, however, by the firm clay 
in the subsoil. 

Sloping areas of these soils are slightly susceptible to 
erosion. These soils are medium in available nitrogen 
and low in available phosphorus and potassium. In most 
places lime is not needed. 

Calamine silty clay loam, 0 to 2 percent slopes 
(CaA).—This soil has a surface layer of black silty clay 
loam to silt loam that is 14 to 20 inches thick in places. In 
many places the underlying clay shale is at a depth of only 
20 to 80 inches. 

This soil occurs on structural benches with the Jacwin 
soils. Both upslope and downslope from it are areas of 
Marlean soils and of Steep rock land. 

Included in mapped areas of this soil are a few areas 
in which the texture of the subsoil is silty clay loam. Also 
included are areas in which the soil material is slightly 
deeper over shale bedrock than typical. 

This Calamine soil is not subject to erosion. It is wet 
because of seepage and the temporary perched water table 
above the shale. The areas that have been tile drained are 
suitable for row crops. Placement of the tile drains and 
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proper backfilling and spacing of the drains are impor- 
tant because of the clay shale near the surface. The tile 
drains must not be placed too deep in the clay shale, and 
the backfill needs to be made of porous material. 

Areas of this soil that are drained and properly man- 
aged can be used for corn or other row crops 3 years in 4. 

ields of corn are generally average if management is 
pe Reponse to fertilizer is moderate. (Capability unit 

w-1 

Colamaine silty clay loam, 2 to 5 percent slopes (CaB).— 
The surface layer of this soil is black silty clay loam to silt 
loam that is 12 to 18 inches thick. Clay shale is generally 
at a depth of 15 to 80 inches. 

Some areas of this soil are on structural benches and 
foot slopes, and others are in and adjacent to upland drain- 
ageways. Both upslope and downslope are areas of Mar- 
lean soils and Steep rock land. 

Included in mapped areas of this soil are some areas in 
which shale is at a depth of 30 inches. The subsoil in those 
areas has a texture of silty clay loam. 

Seepage water from the soils upslope keep this Calamine 
soil wet. Water does not percolate readily through the 
profile. Tile drainage is needed, but correct placement 
and spacing of the tile are important because of the under- 
lying clay shale. The tile drains must not be placed too 
deep in the clay shale, and the backfill ought to be made of 
porous material. Some surface runoff occurs during rains. 

Where this soil is tile drained and tilled on the contour, 
corn or other row crops can be grown 38 years in 4. Con- 
touring alone, however, without tile drainage, increases 
the hazard of wetness. Yields of corn are generally aver- 
age if management is good. Response to fertilizer is 
moderate. (Capability unit IIIw-1) 


Calmar Series 


In the Calmar series are well drained and moderately 
well drained soils of the uplands. These soils formed in 
24 to 40 inches of loamy material underlain by hard 
limestone that is fractured to some extent. The slopes 
range from 2 to 14 percent. 

The Calmar soils are on foot slopes in the western and 
west-central parts of the county. In many places they 
are adjacent to Marlean and Rockton soils. 

Representative profile: 

0 to 21 inches, very dark brown, friable clay loam. 

21 to 28 inches, very dark grayish-brown and dark-brown, 
friable to firm clay loam, 

28 to 33 inches, dark yellowish-brown and brown to dark- 
brown, friable to firm clay underlain by limestone (shaly) 
bedrock. 

The color of the surface layer ranges from black or 
very dark brown to very dark gray. In places these dark 
colors extend to a depth of 24 inches. 

These soils have low to medium available moisture ca- 
pacity and moderately slow permeability. They are sus- 
ceptible to erosion. In places the root growth of some 
plants is limited. 

The Calmar soils are suited to row crops. They are 
low to medium in available nitrogen and low in available 
phosphorus and potassium. 

Calmar clay loam, 2 to 5 percent slopes (CcB).—This 
soil has a black to very dark brown surface layer that is 18 
to 24 inches thick. In places the very dark grayish-brown 


color of the soil material beneath the surface layer extends 
to a depth of 30 inches. Limestone bedrock is at a depth 
between 30 and 40 inches in many places. 

This soil is on slightly concave, low foot slopes. It is 
downslope from more sloping Calmar, Rockton, and Mar- 
lean soils. Included in mapped areas of this soil are areas 
in which the surface layer is silty clay loam. 

This Calmar soil is susceptible to erosion caused by run- 
off from the soils upslope. Sediments are deposited on its 
surface in places. Where row crops are grown, farming 
ought to be done on the contour. Corn or other row crops 
can be grown 8 years in 5 if they are planted and tilled on 
the contour. Where terraces are constructed, the depth of 
the cuts and fills ought to be kept to a minimum so that 
limestone will not be exposed in the terrace channel. 
Yields of corn are generally above average if management 
is good. Response to fertilizer is moderate to good. 
(Capability unit IIe) 

Calmar clay loam, 5 to 14 percent slopes (CcC).—The 
surface layer of this soil is very dark gray to very dark 
brown and is 15 to 20 inches thick. Limestone is at vari- 
able depths, but it is at a depth between 24 and 40 inches in 
most places. 

This soil is on high, slightly concave foot slopes, below 
Rockton and Marlean soils. In many places other less 
sloping Calmar soils are downslope. 

Included in mapped areas of this soil are a few small 
patches in which limestone is less than 24 inches from the 
surface. Also included are other small areas in which the 
texture of the surface layer is silty clay loam. Other inclu- 
sions consist of a few areas where the slopes are greater 
than 14 percent. 

This Calmar soil is susceptible to erosion caused by run- 
off from the Rockton and Marlean soils. If corn or other 
row crops are grown, they can be tilled on the contour or 
grown in contour strips. Where this soil is stripcropped, 
corm or other row crops can be grown 1 year in 5. The 
amount of runoff can be reduced i constructing diversion 
terraces. In many places lime is needed to establish a 
stand of legumes. Yields of corn are generally average if 
management is good. Response to fertilizer is moderate. 
(Capability unit IIIe-4) 


Camden Series 


The Camden series is made up of well-drained soils 
that formed in 36 to 42 inches of loamy material over 
leached sand and gravel. In cultivated areas these soils 
have a light-colored surface layer when dry. The sur- 
face layer is low in content of organic matter. This 
soil does not have pebbles on the surface, and the surface 
layer and the upper part of the subsoil are also free of 
pebbles. The slopes range from 0 to 9 percent. 

The Camden soils occur on stream benches with Canoe, 
Dorchester, Sattre, and Bixby soils. They also occur 
with soils of the Dearest C hgeabune Vane complex. 

Representative profile: 

0 fae 8 inches, very dark gray and dark gray, friable silt 
oam. 

8 to 12 inches, very dark grayish-brown, dark grayish-brown, 
and dark-brown to brown, friable silt loam. 

12 to 39 inches, dark-brown to brown, yellowish-brown, and 
dark yellowish-brown, friable silt loam that grades to 
silty clay loam or sandy clay loam with increasing depth. 

89 to 60 inches, yellowish-brown, friable to loose loamy sand. 
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In cultivated areas the color of the surface layer 
ranges from dark gray to very dark grayish brown and 
part of the light-colored subsurface layer is mixed with 
the plow layer. In areas that are not eroded or that 
have not been cultivated, the surface layer is very dark 
gray or very dark grayish brown and is 2 to 4 inches 
thick. In those areas an abrupt boundary separates the 
surface layer from a distinct, light-colored subsurface 
layer. 

The available moisture capacity is medium. Permea- 
bility is moderate, but the intake of water is limited in 
places by surface crusting and sealing. The low fertility 
and low available moisture capacity of the underlying 
sand and gravel limit the growth of roots of some crops. 

These soils are suited to row crops, but the sloping 
Camden soils are susceptible to erosion if they are culti- 
vated. Also, lime is needed, and these soils are very low 
in available nitrogen and low in available phosphorus 
and potassium. 

‘Camden silt loam, 0 to 2 percent slopes (CdA).—In 
cultivated areas the plow layer of this soil is dark gray 
when moist and is much lighter colored when dry. Be- 
neath the plow layer is a dark grayish-brown subsurface 
layer. Sand and gravel are at a depth of 36 to 42 inches. 
Cultivated crops are grown on a large part of the acreage. 

This soil occurs on stream benches with Sattre and 
Canoe soils, Adjacent to it on the bottom lands are the 
Dorchester soils and soils of the Dorchester-Chaseburg- 
Volney complex. Many of the areas are small. Included 
in the areas mapped as this soil are areas of a soil in which 
sand or gravel is below a depth of 42 inches. 

Most of the water that falls on this Camden soil is 
absorbed. The content of organic matter is low in the 
surface layer, however, and a crust forms in places when 
the surface layer dries. Crusting can be reduced by add- 
ing crop residue and manure. 

This soil can be used intensively for corn or other row 
crops if the tilth is improved and the supply of plant 
nutrients is increased. Yields of corn are generally above 
average if good management is used. Response to ferti- 
lizer is good. (Capability unit I-4) 

‘Camden silt loam, 2 to 5 percent slopes (CdB8).—The 
surface layer of this soil is dark gray or dark grayish 
brown when moist, and is much lighter colored when dry. 
In many of the areas that have been cultivated, part of 
the light-colored subsurface layer has been mixed into the 
plow layer. In some areas that have not been cultivated 
and that are not eroded, the surface layer is very dark 
gray and is 2 to 4 inches thick. In those areas an abrupt 
boundary separates the surface layer from the light- 
colored subsurface layer. Sand and gravel are at a depth 
of 36 to 42 inches. 

In many places this soil is in undulating or gently slop- 
ing areas that border stream benches. It is adjacent to 
Bixby and Sattre soils. Downslope from it, on the bottom 
lands, are Dorchester soils and soils of the Dorchester- 
Chaseburg-Volney complex. Included in mapped areas 
of this soil are small areas of a soil that has a slightly 
darker and thicker surface layer than typical. 

This Camden soil is susceptible to erosion caused by 
runoff, Therefore, if row crops are grown, farming ought 
to be on the contour or terraces should be constructed. 
Corn or other row crops can be grown intensively if the 


fields are terraced. Where terraces are constructed, the 
depth of the cuts and fills ought to be kept to a minimum 
so that the sandy and gravelly underlying material will not 
be exposed in the terrace channel. 

Yields of corn are generally above average if manage- 
ment is good, but legumes need lime. Adding manure 
improves the ability of this soil to take in water. Response 
to fertilizer is good. (Capability unit TIle+) 

Camden silt loam, 5 to 9 percent slopes (CdC).—This 
soil has a dark-gray or dark grayish-brown surface layer 
when moist, but the surface layer is much lighter colored 
when dry. In many cultivated areas, the former light- 
colored subsurface layer is now a part of the plow layer. 
The subsoil is dark brown to brown, and it has been ex- 
posed by plowing in some places. Some areas that are not 
eroded or that have not been cultivated have a very dark 
gray or very dark grayish-brown surface layer that is 1 
to 3 inches thick. In a few places the subsoil is mottled. 
In most places sand and gravel are at a depth of 36 to 42 
inches; they are at a depth of less than 36 inches in a few 
small areas. This soil is loamy, but some layers are lower 
in content of fine sand than others. 

This soil is on convex side slopes and escarpments of 
stream benches, downslope from less sloping Camden, 
Bixby, and Sattre soils in some places. Below it are areas 
of Dorchester soils and of soils of the Dorchester-Chase- 
burg-Volney complex on bottom lands. 

Where the cover of vegetation is sparse, this Camden 
soil is susceptible to erosion caused by runoff. Adding 
crop residue and manure improves the tilth and increases 
the intake of water. Where row crops are grown, the field 
should be farmed on the contour or should be terraced or 
stripcropped. Corn or other row crops can be grown 2 
years in 4 if striperopping is practiced or if terraces have 
been constructed. Placement of the terraces and the depth 
of the cut and fill are critical for this soil because of the 
sand and gravel near the surface. 

Yields of corn are generally average or above if manage- 
ment is good, but lime is needed to establish a stand of 
legumes on this soil. Response to fertilizer is moderate 
to good. (Capability unit IITe-2) 


Caneek Series 


In the Caneek series are soils that are somewhat poorly 
drained. These soils formed in light-colored silty allu- 
vium that contains a large amount of lime. Their surface 
layer is light colored, both when moist and when dry, and 
it contains lime. 

These soils are on nearly level or undulating first bot- 
toms and in upland drainageways in the eastern part of 
the county. In many places they are adjacent to areas of 
Dorchester soils or to soils of the Dorchester-Chaseburg- 
Volney complex. 

Representative profile: 

0 to 32 inches, dark grayish-brown, friable silt loam; com- 
mon, dark reddish-brown and red mottles and some dark- 
gray and olive-gray colors at increasing depths; calcareous. 

32 to 50 inches, black, friable silt loam; common red mottles. 

The depth to which the light-colored silt loam extends 
downward in the profile ranges from 20 to 40 inches. 

These soils have high available moisture capacity and 
are moderately permeable. The height of the water table 
varies. Surface runoff is slow, and these soils are flooded 
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occasionally. Some tile drainage and protection from 
overflow are needed. 

If these soils are properly managed, they can be used 
intensively for row crops. They are low in content of 
organic matter, however, and puddle if they are worked 
when wet. The content of lime is excessive, but these 
soils are very low in available nitrogen and phosphorus 
and medium in available potassium. 

Caneek silt loam (0 to 1 percent slopes) (Ce)—This is 
the only Caneek soil mapped in this county, and its profile 
is the one described for the series. Its surface layer con- 
tains lime and is low in content of organic matter. 

This soil occurs in upland drainageways with soils of the 
Dorchester-Chaseburg-Volney complex. It also occurs 
with Dorchester soils on the bottom lands. 

Included in some mapped areas of this soil are areas of 
a light-colored soil that contains lime and is only 18 inches 
thick over the underlying material. AJso included are 
areas of a soil that is poorly drained. 

Corn or other row crops can be grown intensively if this 
Caneek soil is tile drained and protected from flooding. 
Yields of corn are generally above average if management 
is good, but crops are benefited if manure is added. Re- 
sponse to fertilizer is good. (Capability unit IIw-2) 


Canoe Series 


In the Canoe series are somewhat poorly drained soils 
formed in silty alluvium. The slopes range from 0 to 3 
percent. 

The Canoe soils are on the convex sloping parts of 
stream benches along the Upper Iowa and Turkey Riv- 
ers and their tributaries. Adjacent to them are areas of 
Rowley and Festina soils. 

Representative profile: 

0 to 8 inches, very dark grayish-brown, friable silt loam. 

8 to 18 inches, very dark grayish-brown to dark grayish- 
brown, friable silt loam, 

18 to 60 inches, dark grayish-brown to olive-gray, friable 
silt loam; many yellowish-brown and light olive-brown 
mottles. 

60 to 82 inches, mottled gray and yellowish-brown, friable 
silt loam to loam. 

The surface layer ranges from 4 to 8 inches in thick- 
ness. When it is moist, its color ranges from very dark 
gray to black, but in cultivated areas it is somewhat 
light colored when dry. 

No stones or pebbles are on the surface or in the pro- 
file of these soils. The available moisture capacity is 
high or very high, and permeability is moderate. These 
soils have somewhat restricted internal drainage, how- 
ras because of the moderately high, but variable, water 
table. 

The Canoe soils are suited to row crops, but they are 
medium acid to strongly acid. Lime is needed, and these 
soils are also low in available nitrogen, phosphorus, and 
potassium. 

Canoe silt loam (0 to 3 percent slopes) (Cf)—This is 
the only Canoe soil mapped in the county. Its profile is 
the one described for the series, but the surface layer 
ranges from 4 to 8 inches in thickness and from very dark 
gray to black color. The surface layer is underlain by a 
distinct, light-colored subsurface layer. In some areas of 
this soil adjacent to uplands, about 6 inches of light- 


colored, silty, calcareous wash has been deposited on the 
surface. The surface layer is moderately low to low in 
content of organic matter. 

This Canoe soil is on stream benches, adjacent to areas 
of Festina and Rowley soils. Many of the individual areas 
are small. 

Included in mapped areas of this soil are a few areas of 
a soil that has a very dark gray surface layer 10 to 12 
inches thick. Also included is a small acreage of Curran 
soils, which are mapped in other counties of the State, but 
occur in too small a total acreage in Winneshiek County to 
be mapped separately. The areas of Curran soils are in- 
dicated on the soil map by the symbol for wet spots. 

This Canoe soil is often wet in spring or during periods 
of extensive rainfall. In some years wetness delays field 
operations. Tile outlets are easily established, and if this 
soil is tile drained, farming operations can be more timely. 
Diversion terraces placed on the adjacent upland slopes 
will protect this soil from overflow and silting. Adding 
manure makes tillage easier. Corn or other row crops 
can be grown intensively where erosion is controlled. If 
management is good, yields of corn are generally above 
average. Response to fertilizer is good. (Capability unit 
I-3) 


Chaseburg Series 


Well-drained soils formed in silty alluvium are in 
the Chaseburg series, These soils are light colored, both 
when moist and when dry. Their slopes range from 0 
to 5 percent. 

The Chaseburg soils are in the eastern part of the 
county at the base of upland slopes and in upland drain- 
ageways. Adjacent to them are areas of Arenzville, 
Bertrand, Dorchester, and Lawson soils. 

Representative profile: 

0 to 7 inches, dark grayish-brown, friable silt loam. 

7 to 34 inches, dark grayish-brown, friable silt loam; some 
coatings of silt on the peds. 

34 to 48 inches, brown to dark-brown and yellowish-brown, 
friable silt loam. 

The combined thickness of the surface layer and sub- 
surface layer ranges from 20 to 36 inches. 

The surface layer is low in content of organic matter 
and does not contain lime. No stones or pebbles are on 
the surface or in the soil profile. These soils have high 
available moisture capacity and are moderately permea- 
ble. In some years, as a result of runoff from the soils 
upslope, new sediments that may cover young crops are 
occasionally deposited on their surface. 

These soils are suited to row crops and can be pro- 
tected from overflow by constructing diversion terraces 
upslope. They are very low in available nitrogen, low 
in available phosphorus, and medium in available potas- 
sium. 

Chaseburg silt loam, 0 to 2 percent slopes (ChA).—This 
soil generally has a profile like the one described as typical 
for the series. In places, however, the surface layer con- 
sists of somewhat stratified, light-colored recent sediments. 
The subsurface layer has a light color when it is dry. 

Much of the acreage is on stream benches at, the base of 
upland areas. In some places, however, this soil is in 
moderately wide drainageways in the uplands. Some 
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areas are adjacent to areas of Bertrand, Arenzville, and 
Dorchester soils. 

If this soil is not protected, runoff from the soils upslope 
occasionally deposits new sediments on the surface. Con- 
structing diversion terraces upslope will protect this soil 
from overflow. 

This soil is suited to intensive use for corn and other 
row crops. Yields of corn are generally above average 
if good management is used. Response to fertilizer is good. 
(Capability unit I-2) 

Chaseburg silt loam, 2 to 5 percent slopes (Ch8).—The 
thickness of the surface Jayer is variable in this soil, but in 
general, it ranges from 20 to 30 inches. In a few places, 
the surface layer is slightly less than 20 inches, or more 
than 86 inches, thick. The surface layer and the subsurface 
layer are dark grayish brown when moist and are much 
lighter colored when dry. In some places the surface layer 
and the subsurface layer appear to be made up of stratified 
recent sediments, 

This Chaseburg soil is at the base of upland areas and in 
upland drainageways. It is upslope from other Chaseburg 
and Lawson soils. In places it is adjacent to Dorchester 
and Bertrand soils. 

In some places this Chaseburg soil can be protected from 
overflow by constructing diversion terraces upslope. Till- 
age ought to be on the contour. Corn and other row crops 
can be grown intensively if proper management is used. 
Yields of corn are generally above average if management 
is good. Response to fertilizer is good. (Capability unit 
IIe-2) 


Chelsea Series 


In the Chelsea series are excessively drained soils of 
the uplands. These soils formed in sand. 

The Chelsea soils are on upland ridges, side slopes, and 
stream benches that are parallel to the main streams. 
They are adjacent to Lamont and Backbone soils and to 
areas of the till subsoil variant of the Lamont series. 

Representative profile: 


0 to 10 inches, dark grayish-brown, loose loamy fine sand. 
10 to 24 inches, brown to dark-brown, loose loamy sand and 


btn ah inches, yellowish-brown, loose sand; some reddish- 
brown iron bands below a depth of 37 inches. 

In areas that are eroded or that have been cultivated, 
the color of the surface layer ranges from dark grayish 
brown to dark gray. In areas that are not eroded and 
that are in permanent pasture or trees, the surface layer 
is 2 to 4 inches thick and is very dark gray or very dark 
grayish brown. It is low in content of organic matter. 

These soils have very low available moisture capacity 
and very rapid permeability. They are susceptible to 
wind and water eroston. Blowout areas may develop if 
the soils are left bare for an extended length of time. 

Chelsea soils are suitable for row crops, but the more 
sloping areas are better suited to hay and pasture. Adding 
manure does not give a good enough return to jus- 
tify the expenditure. These soils are medium acid and 
are very low in available nitrogen, phosphorus, and 
potassium. Crops grown on them need lime. 

Chelsea loamy fine sand, 1 to 5 percent slopes (CIB).— 
In cultivated areas this soil has a dark grayish-brown sur- 


face layer when moist, but the surface layer is much lighter 
aolored when dry. Also, the subsurface layer has been 
mixed with the plow layer in many places. In areas that 
are not eroded or that have not been cultivated, the surface 
layer is very dark gray or very dark grayish brown and is 
underlain by a light-colored subsurface layer. 

This Chelsea soil is mainly on ridges and side slopes in 
the uplands, but a few areas are on stream benches. In 
many places this soil is adjacent to Lamont soils and up- 
slope from Backbone and more sloping Chelsea soils. 

Included in mapped areas of this soil are patches where 
the surface layer is sandy loam. Also included are areas in 
which a small amount of chert or fragments of limestone 
are in the subsoil. 

When the surface layer is bare, this Chelsea soil is sus- 
ceptible to wind and water erosion. ‘Therefore, crop resi- 
due ought to be left on the surface. Corn or other row 
crops can be grown 2 years in 4 if farming is done on the 
contour. Because this soil is droughty, however, yields of 
corn are generally below average for the county. Response 
to fertilizer is moderate to poor. (Capability unit IVs-1) 

Chelsea loamy fine sand, 5 to 14 percent slopes (CID).— 
Where this soil is in permanent pasture or trees, it has a 
thin, very dark grayish-brown surface layer and a light- 
colored subsurface layer. In cultivated areas the surface 
layer is generally dark grayish brown when moist, but it 
is dark brown or brown in a few eroded spots. The surface 
layer has a distinctly lighter color when dry. 

This soil is on side slopes in the uplands and on the 
escarpments of stream benches. It lies below areas of the 
till subsoil variant of the Lamont series and below areas 
of less sloping Chelsea soils. Included in the mapped areas 
of this soil are a few places in which the texture of the sur- 
face layer is sandy loam. 

Where the cover of vegetation is sparse, this Chelsea soil 
is susceptible to erosion by wind and water. Crop residue 
ought to be left on the surface to reduce erosion. Corn 
or other row crops can be grown 2 years in 5, but if row 
crops are grown, tillage needs to be on the contour. Yields 
of corn are below average for the county. Pasture is a 
better use for this soil than cultivated crops if the areas 
are large enough to be managed separately. Small areas 
are generally farmed in rotations with the adjoining soils, 
but some small areas are used as wildlife habitats. Re- 
sponse to fertilizer is poor. (Capability unit TVs-2) 


Clyde Series 


Soils that are poorly drained or very poorly drained are 
in the Clyde series. These soils formed in loamy, reworked 
glacial material that contains thin layers or pockets of 
sand and silt. On the surface in many places are glacial 
stones and boulders that range from 3 inches to 12 feet 
in diameter. The number of stones and boulders ranges 
from 10 to 300 or more per acre. Before an area is cul- 
tivated, these stones and boulders are usually removed. 
The slopes range from 0 to 4 percent. 

The Clyde soils are in concave drainageways in the 
uplands and at the base of upland slopes. They are be- 
low areas of Ostrander and Kenyon soils, and in many 
places they are adjacent to areas of Floyd and Oran 
soils. 
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Representative profile: 


0 to 22 inches, black and very dark gray, friable silt loam 
or loam. 

22 to 88 inches, mottled gray, strong-brown, and yellowish- 
red, friable silt loam and loam, 

83 to 56 inches, gray and olive-gray, friable to firm cobbly 
sandy loam and clay loam; some yellowish-brown and 
strong-brown mottles. 

The surface layer ranges from 18 to 24 inches in thick- 
ness. Its texture is generally silt loam or loam, but it 
ranges to silty clay loam or clay loam in places. 

These soils have high available moisture capacity. 
They are moderately permeable but are wet because seep- 
age causes them to have a variable, but high, water table. 
These soils puddle easily if they are worked when wet. 

The Clyde soils are suited to row crops, but they should 
be tile drained. They are medium in available nitrogen 
and low in available phosphorus and potassium. 

Clyde silt loam, 0 to 4 percent slopes (Cm8).—This is 
the only Clyde soil mapped in this county. Its profile is 
the one described as typical for the series. The surface 
layer is black, but the color grades to very dark gray with 
increasing depth. Areas of this soil in permanent pasture 
have many stones and boulders on the surface. In culti- 
vated areas piles of stones are common along fence rows. 

This soil is in concave drainageways and at the base of 
slopes in the uplands. In most places it is adjacent to 
Floyd soils, and it is downslope from Kenyon, Ostrander, 
and Oran soils in some places. The individual areas are 
small and are often managed with the adjacent soils 
upslope. 

Included in the mapped areas of this soil are a few spots 
in which sand or gravel is below a depth of 36 inches. 
Also included are areas of soils that are silty to a depth 
of 40 inches. 

This Clyde soil receives runoff from the soils upslope, 
and it is also wet because of seepage. In spring or after 
rains, farm operations are delayed because this soil is too 
wet for tillage. Tile drainage makes field operations more 
timely and removes the excess water in the subsoil. Out- 
lets for the tile can generally be established. Where this 
soil is adequately drained, it can be used intensively for 
corn or other row crops. If tilth becomes poor, meadow 
ought to be included in the rotation. Yields of corn are 
generally above average if good management is used. Re- 
sponse to fertilizer is good. (Capability unit IIw-1) 


Coggon Series 


Moderately well drained soils that formed in friable 
to firm loam glacial till are in the Coggon series. These 
soils contain a thin band of pebbles at a depth of 14 to 
94 inches. Also, pebbles and stones are on the surface in 
eroded areas. The surface layer in areas that have been 
cultivated is light colored, both when moist and when 
dry. The slopes range from 2 to 9 percent. 

The Coggon soils are on rounded ridgetops and on 
side slopes in the western part of the county. They are 
upslope from Oran, Floyd, and Whalan soils and are 
adjacent to Bassett and Renova soils. 

Representative profile: 

0 Bi 6 inches, dark-gray and dark grayish-brown, friable 
loam. 

6 to 10 inches, dark grayish-brown and brown to dark-brown, 
friable loam. 


10 to 40 inches, brown to dark-brown, yellowish-brown, and 
dark yellowish-brown, friable sandy clay loam that con- 
tains some pebbles and has some sandy coatings below a 
depth of 15 inches. 

40 to 44 inches, olive-gray and yellowish-brown, friable to 
firm loam that contains some pebbles and has some coat- 
ings of sandy material. 

In areas that have not been cultivated or that are near 
small drainageways in side valleys, the surface layer is 
very dark gray to very dark grayish brown and is 2 to 
4 inches thick. It is dark gray or dark grayish brown 
in areas that have been cultivated. . 

These soils have high available moisture capacity and 
moderate to moderately slow permeability. The surface 
layer is low in content of organic matter, and in some 
places it does not have good granular structure. Erosion 
is a hazard when the cover of vegetation is sparse or 
when the surface is bare. 

The Coggon soils are suited to row crops, but they are 
very low in available nitrogen and low in available phos- 
phorus and potassium. Legumes grown on these soils 
need lime. 

Coggon loam, 2 to 5 percent slopes (CoB).—In culti- 
vated areas the surface layer of this soil is dark gray when 
moist, but it is much lighter colored when dry. In most 
places this soil does not have stones or pebbles on the sur- 
face. In some places the surface layer is silty rather than 
loamy. 

This soil is on rounded upland ridges, adjacent to Bas- 
sett and Renova soils. It is upslope from the Oran soils. 
Many of the individual areas are large enough to be 
farmed separately. 

This soil is susceptible to erosion. Therefore, farming 
on the contour is necessary if row crops are grown, or the 
soil should be protected by terraces. If terraces are con- 
structed, stones and pebbles are exposed in the channel 
of the terrace. Adding manure to the channel improves 
the intake of water and makes the soil easier to work. 

If this soil is terraced and well managed, it is suited to 
intensive use for corn or other row crops. Meadow can 
be included in the rotation if tilth becomes poor. Yields 
of corn are generally above average, but legumes need 
lime. Response to fertilizer is good. (Capability unit 
ITe-1 

a loam, 5 to 9 percent slopes, moderately 
eroded (CoC2).—The surface layer of this soil is very dark 
gray to dark grayish brown when moist, and it is much 
lighter colored when dry. In areas that are not eroded 
or that have not been cultivated, there is a distinct, light- 
colored subsurface layer. Much of the acreage has been 
cultivated, however, and in the cultivated areas the sub- 
surface layer is mixed with the surface layer. Erosion 
has exposed the subsoil in some places, and those areas 
are shown on the soil map by the symbol for severe ero- 
sion. ‘The eroded spots have stones or pebbles on the 
surface. In a few places, the surface layer has a texture 
of silt loam. 

This soil is on convex side slopes, below less sloping 
Coggon and Bassett soils. It is upslope from the Whalan 
soils in a few places. Many of the individual areas are 
large enough to be managed separately. 

When the cover of plants is sparse, this soil is suscepti- 
ble to further erosion caused by runoff. Therefore, farm- 
ing should be done on the contour where row crops are 
grown, or striperopping or terracing is necessary. If 
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terraces are constructed, stones and pebbles are exposed 
in the channel of the terrace. Adding manure to the chan- 
nel improves the intake of water and makes the soil easier 
to work. 

If this soil is siripcropped, corn or other row crops can 
be grown 2 years in 4. Where the soil is in poor tilth, a 
larger part of the rotation should consist of meadow. 
Generally, average yields of corn are obtained if manage- 
ment is good. Response to fertilizer is moderate to good. 
(Capability unit ITfe-1) 


Colo Series 


The soils of the Colo series are poorly drained and are 
flooded occasionally. They formed in silty alluvium. 
Their surface layer is dark colored, both when moist and 
when dry, and it does not contain stones or pebbles. The 
dark color extends to a depth of 8 feet or more. The 
slopes range from 0 to 2 percent. 

The Colo soils are adjacent to Otter and Ossian soils 
on first bottoms, and they are also at the base of upland 
slopes that grade to bottom lands or low benches. The 
individual areas vary in size. . 

Because the areas of Colo soils are intermingled with 
areas of Otter or Ossian soils, the Colo soils are mapped 
with those soils and are managed with them. 

Representative profile: 

0 to 34 inches, black, friable silt loam to silty clay loam. 
34 to 52 inches, very dark gray to gray, friable to firm silty 
clay loam, 

In places stratified coarse-textured material occurs be- 
low a depth of 48 inches. 

These soils have high available moisture capacity and 
moderately slow permeability. The water table is gener- 
ally high, but its height is variable. Tile drains work 
well in these soils. 

These soils are suited to intensive use for row crops. 
Their supply of available nitrogen and potassium is me- 
dium, and their supply of available phosphorus is low. 
These soils are slightly acid to neutral, and they gener- 
ally do not need lime. 

Colo and Otter silt loams (0 to 1 percent slopes) (Cs).— 
Because of the pattern in which they occur, the soils of 
this undifferentiated unit were not mapped separately. 
Both soils have a black to very dark gray surface layer 
that is high in content of organic matter. The dark color 
extends to a depth of 36 inches or more in places. The 
subsoil is gleyed. Both the surface and the soil profile 
are free of stones and pebbles. 

These soils are on bottom lands. In most places they are 
adjacent to stream benches or to areas of uplands and are 
some distance from a stream channel. In some places, 
however, they are also adjacent to areas of Ossian soils. 
The individual areas vary in size, but many of them are 
large enough that they can be managed separately. 

These soils are wet, for they have a high water table 
and are flooded occasionally. Surface runoff is slow, and 
water collects in slight depressions in a few places. The 
soils puddle if they are tilled when wet. Tile drains work 
well, and many areas are suitable for outlets. Even after 
the Colo soil has been drained, however, it still dries some- 
what slowly and cannot be tilled soon after rains. 
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Where these soils have been drained by tile and pro- 
tected from overflow, corn or other row crops can be 
grown intensively. Yields of corn are generally above 
average if management is good. Response to fertilizer is 
good. (Capability unit [lw-2) 

Colo-Otter-Ossian complex (0 to 4 percent slopes) 
(Ct]—-The soils of this complex have a surface layer of 
black or very dark gray silt loam or silty clay loam. The 
surface layer is high in content of organic matter, but it 
puddles easily if the soils are worked when wet. Ina few 
places, a layer of light-colored sandy material, 6 to 12 
inches thick, has been deposited on the surface. 

These soils are on narrow bottom lands and in upland 
drainageways, downslope from Floyd and Clyde soils, 
On the bottom lands, they are also near areas of Turlin 
and Terril soils. Many of the areas are long and narrow. 

Unless they have been tile drained, these soils are wet. 
The waterways need to be shaped and seeded in places so 
that tile outlets can be established. These soils dry out 
slowly in spring and puddle easily if they are worked when 
wet. Some areas need protection from overflow. 

In many places these soils are cropped with the adjacent 
soils. Where the soils are tile drained, corn or other row 
crops can be grown intensively. Yields of corn are gen- 
erally above average if management is good. Meadow 
ought to be included in the rotation where these soils are 
in poor tilth. Response to fertilizer is good. (Capabil- 
ity unit ITw-2) 


Dickinson Series 


In the Dickinson series are well-drained to excessively 
drained soils that have a surface layer of sandy loam. 
These soils are underlain by loamy sand and sand at a 
depth of 24 to 30 inches. They do not contain stones or 
pebbles, and their surface is free of stones and pebbles. 
The slopes range from 0 to 14 percent. 

The Dickinson soils are along the major streams, on 
ridges, side slopes, and stream benches in the western part 
of the county. They are adjacent to Hagener soils. In 
the uplands they generally occur as islands that are adja- 
cent to areas of medium-textured soils, such as the Ken- 
yon and Ostrander. Many of the individual areas are 
large and can be managed separately or with the adjoin- 
ing sandy soils. 

Representative profile: 

0 to 20 inches, very dark brown, grading to very dark gray- 
ish-brown, very friable sandy loam. 

zy to 28 inches, brown to dark-brown, very friable sandy 
oa, 

28 to 52 inches, dark yellowish-brown and yellowish-brown, 
friable to loose loamy sand and sand. 

Because of the low available moisture capacity and 
rapid permeability of these soils, water drains below the 
root zone of most crops. As a result, unless rainfall is 
timely, crops are likely to be damaged by lack of mois- 
ture during part of the growing season. These soils are 
susceptible to wind and water erosion when the cover of 
plants is sparse. They warm up quickly in spring, can 
be worked soon after rains, and are easily tilled. 

These soils are suited to row crops if they are properly 
managed. Lime is needed, however, because these soils 
are acid. The soils are very low in available nitrogen 
and low in available phosphorus and potassium. 
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Dickinson sandy loam, 0 to 2 percent slopes (DcA).— 
This soil has a very dark brown surface layer. In most 
places dark to moderately dark colors extend to a depth of 
20 inches. The underlying material is loamy sand in most 
areas. 

This soil is on stream benches and in the uplands. In 
many places in the uplands, the areas occur as islands ad- 
jacent to medium-textured soils, such as the Kenyon and 
Ostrander. The areas are large, and some of them can 
be managed separately. Included in mapped areas of this 
soil are areas of a soil in which sand and gravel are at a 
depth of 36 inches. 

n many years this Dickinson soil does not hold enough 
moisture to meet the needs of growing crops. Much of 
the water from rainfall is leached below the root zone of 
most crops and is not available for the use of plants. Un- 
less rains are timely in midsummer, crops are damaged 
from lack of moisture. 

Corn or other row crops can be grown intensively on 
this soil. If enough rainfall is received and if the rainfall 
is well distributed, yields of corn are generally average or 
above under good management. Melons and other special 
crops do well. Response to fertilizer is good. (Capabil- 
ity unit ITIs—1) 

Dickinson sandy loam, 2 to 5 percent slopes (DcB).— 
This soil generally has a very dark brown surface layer 
that is 8to 10 inches thick. In some cultivated areas, how- 
ever, the surface layer is very dark grayish brown. 
Loamy sand and sand are at a depth of 24 to 80 inches in 
most places. 

This soil is on stream benches and on upland ridges. 
In many places it occurs as islands adjacent to medium- 
textured soils, such as the Kenyon and Ostrander. Many 
of the individual areas are less than 10 acres in size. 

Included in the mapped areas of this soil are a few areas 
of a soil in which loamy sand and sand are at a depth of 
less than 20 inches. Also included in some places on the 
benches are areas in which sand and gravel are below a 
depth of 36 inches, 

This Dickinson soil takes in water rapidly and has gen- 
tle slopes. Therefore, erosion caused by runoff is nor- 
mally only slight. Erosion does occur, however, when the 
surface is bare or when the cover of vegetation is sparse. 
Where corn or other row crops are grown, tillage ought 
to be on the contour and crop residue should be returned 
to the soil. If this soil is terraced, row crops can be grown 
intensively. Yields of corn are generally average for the 
county if management is good, but the yields may be above 
average if rainfall is timely. Special truck crops do well 
on this soil. Response to fertilizer is moderate to good. 
(Capability unit 11Te~7) 

Dickinson sandy loam, 5 to 9 percent slopes (DcC).—-In 
most places the surface layer of this soil is very dark 
brown to very dark grayish brown. Part of the subsoil 
has been mixed with the plow layer in a few eroded areas, 
however, and in those spots the surface layer is dark brown 
to brown. The surface layer varies in thickness. 

In some places near the base of slopes or near drainage- 
ways in side valleys, the surface layer is slightly darker 
and thicker than in other places. Sand and loamy sand 
are generally at a depth of 24 to 30 inches, but they are 
at a depth of only 20 inches in some small areas. 

This soil is on narrow ridges in the uplands, on the sides 
of ridges, and on the escarpments of stream benches. It is 


adjacent to Hagener soils in some places, but most gen- 
erally it is adjacent to medium-textured soils. In places 
this soil lies upslope from the Backbone soils and from 
the till subsoil variant of the Lamont series. 

Included in mapped areas of this soil on a few of the 
stream benches are areas in which gravel and sand are be- 
low a depth of 36 inches. However, this Dickinson soil 
is underlain by sand and loamy sand, rather than by 
gravel, in most places. 

Where the cover of plants is sparse, this soil is suscepti- 
ble to erosion caused by runoff. It is also droughty, as 
much of the water from rainfall is leached below the root 
zone of most crops. If corn or other row crops are grown, 
this soil ought to be tilled on the contour or stripcropped. 
Where this soil is stripcropped, row crops can be grown 
2 years in 4. If rainfall is timely and management is 
good, yields of corn are generally average. Response to 
fertilizer is moderate. (Capability unit ITTe-7) 

Dickinson sandy loam, 9 to 14 percent slopes (DcD).— 
This soil generally has a very dark brown or very dark 
grayish-brown surface layer that is 6 to 12 inches thick. 
In areas that have never been cultivated, however, or that 
are at the base of slopes or near drainageways in side 
valleys, the surface layer is thicker. Also, in a few eroded 
spots, the surface layer is dark brown or brown. This soil 
is underlain by loamy sand and sand that is mainly at a 
depth of 24 to 30 inches. A few areas are included in 
which loamy sand and sand are at a depth of 20 inches. 

This soil is on side slopes, below ridges occupied by less 
sloping Dickinson soils. Also, in many places it is below 
areas of medium-textured soils, such as the Kenyon and 
Ostrander. The individual areas are small, and therefore, 
this soil is managed with the adjacent soils. 

This soil 1s easily eroded by runoff. Therefore, row 
crops ought to be tilled on the contour or grown in con- 
tour strips. The large areas are suitable for hay or 
pasture, and a row crop is grown in those areas only when 
a meadow is renovated. Gophers often destroy old seed- 
ings of meadow. 

This soil is droughty, and much of the water from rain- 
fall drains below the root zone of many crops. If the soil 
is terraced or stripcropped, corn or other row crops can 
be grown 1 year in 5. Yields of corn are generally below 
average for the county, however, even though good man- 
agement is used. Lime is needed to establish a new stand 
of legumes. Response to fertilizer is moderate to poor. 
(Capability unit TVe+4) 


Donnan Series 


Moderately well drained and somewhat poorly drained 
soils of the uplands make up the Donnan series. These 
soils formed in loamy glacial material that is 20 to 40 
inches thick. Below this loamy material is firm, gray 
clay. The slopes range from 2 to 5 percent. 

These soils are on side slopes, downslope from Bassett, 
Riceville, and Racine soils in many places. They are 
above areas of Floyd soils and are adjacent to areas of 
Oran soils. The individual areas vary in size, but most 
of them are small. 

Representative profile: 

0 to 6 inches, very dark gray, friable loam. 


6 to 8 inches, very dark gray and very dark grayish-brown 
to dark grayish-brown, friable loam. 
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8 to 23 inches, dark-brown to brown, friable to firm clay loam 
that contains some pebbles. 

23 to 52 inches, gray, very firm clay; some red and reddish- 
brown mottles, 

In many of the cultivated areas, part of the subsurface 
layer is mixed with the material in the plow layer. In 
those areas the surface layer is very dark gray or very 
dark grayish brown when moist and is somewhat light 
colored when dry. 

The Donnan soils have high moisture capacity. Not 
all of the moisture is available for plants, however, be- 
cause of the clayey texture of the subsoil and underlying 
material. Permeability is moderately slow above the layer 
of clay, and slow in that layer. Because of this difference 
in permeability, these soils are seepy during periods of 
heavy rainfall. These soils dry out slowly in spring and 
cannot be cultivated soon after rains. They are susceptible 
to water erosion when the cover of plants is sparse. 

These soils are suited to row crops. They are acid, 
however, and crops grown on them need lime. These 
soils are low to medium in available nitrogen and low in 
available phosphorus and potassium. 

Donnan loam, 2 to 5 percent slopes (DdB).—This is the 
only Donnan soil mapped in Winneshiek County. In 
areas that have been cultivated, its surface layer is very 
dark gray or very dark grayish brown. This soil has a 
somewhat distinct, light-colored subsurface layer in areas 
that are not eroded. 

This soil is on side slopes that are nearly smooth or that 
are slightly concave. Included in mapped areas of this 
soil are a few areas that are nearly flat or that are slightly 
more sloping than typical. 

This Danan soil is susceptible to water erosion when 
the crops are small or the cover of vegetation is sparse. In 
places it is somewhat seepy in spring or during periods of 
heavy rainfall. The clayey subsoil is likely to limit the 
development of roots of some crops. The slow permea- 
bility and the clay near the surface make this soil un- 
suitable for tile drainage. 

Corn or other row crops can be grown on this soil for 
3 years in 5 if farming is done on the contour. Yields of 
corn are variable, but they are generally above average for 
the county. Response to fertilizer is good in years when 
the average amount of rainfall is received. ’Capability 
unit IIe-5) 


Dorchester Series 


In the Dorchester series are light-colored, silty soils 
that are moderately well drained. These soils are high 
in content of lime and low in content of organic matter. 
Their slopes range from 0 to 1 percent. 

The Dorchester soils are on nearly level first bottoms 
and on low second bottoms. They are adjacent to Caneek 
and Chaseburg soils and to the overwashed phase of Row- 
ley and Lawson silt loams. They are also the major soil 
in the Dorchester-Chaseburg-Volney complex, which is 
on low foot slopes and in drainageways where the slopes 
are between 2 and 5 percent. In many places the indi- 
vidual areas are large enough to be managed separately. 

Representative profile: 

0 to 20 inches, dark grayish-brown, friable silt loam; cal- 
careous. 

20 to 59 inches, black, very dark brown, and very dark gray, 
friable silt loam. 
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The color of the surface layer ranges from dark grayish 
brown to brown, and the thickness of that layer ranges 
from 20 to 40 inches. Although stones or pebbles are 
generally absent in these soils, fragments of limestone are 
on the surface in some areas of the Dorchester-Chase- 
burg-Volney complex. 

The available moisture capacity is high, and these soils 
are moderately permeable. Some surface sealing occurs 
during hard rains, however, and crusting occurs in places 
when the soils are dry. 

In many places the Chaseburg soils need protection 
from overflow and from runoff from the soils upslope. 
Where protection is not provided, a new seeding or a 
young crop may be covered by recent sediments. 

The Dorchester soils are suited to row crops. They are 
very low in available nitrogen and phosphorus, however, 
and only medium in available potassium. 

Dorchester silt loam (0 to 1 percent slopes) (De)_—This 
soil has a dark grayish-brown or brown surface layer con- 
sisting of recent sediments. The surface layer is much 
lighter colored when dry than when moist. A dark, buried 
soil that has a texture of silt loam to loam is commonly at 
a depth of 20 to 40 inches. 

Included in the mapped areas of this Dorchester soil 
are a few areas in which the texture of the surface layer 
is gritty silt loam. Also included are small areas in which 
the light-colored material in the surface layer extends to 
a depth of only 8 inches. 

This Dorchester soil needs protection from occasional 
overflow. Where it is not protected, young crops may be 
covered by recent sediments and surface crusting may pre- 
vent young seedlings from emerging. 

This soil is suited to intensive use for corn and other 
row crops, but all crop residue should be returned to the 
soil. Also, adding manure reduces surface crusting and 
sealing. Yields of corn are generally above average if 
management is good. Response to fertilizer is very good. 
(Capability unit I-2) 

Dorchester-Chaseburg-Volney complex, 2 to 5 per- 
cent slopes (DgB).—The soils in this complex are along 
narrow drainageways in the uplands and on narrow bot- 
tom lands adjacent to upland slopes. Dorchester soils 
make up about 60 percent of the complex, and Chaseburg 
and Volney soils each occupy about 20 percent. The Vol- 
ney soils have a dark-colored surface layer and have frag- 
ments of limestone on the surface. The fragments are not 
numerous enough or large enough to hinder farm opera- 
tions. Profiles that are typical of the Chaseburg and Vol- 
ney soils are described under the Chaseburg and Volney 
series. 

Runoff from the soils upslope deposits new sediments 
on the soils of this complex. This new material generally 
contains lime. It is beneficial, except when it is deposited 
at the time new seedlings are emerging. 

Some areas of these soils are slightly wet because of seep- 
age from the soils upslope. Wetness is generally not a 
hazard, however, and tile drainage is not suggested. In 
places diversion terraces can be built upslope to protect 
these soils from overflow and deposition. 

Corn or other row crops can be grown if these soils are 
tilled on the contour and protected by diversion terraces. 
Yields of corn are generally above average if management 
is good. Response to fertilizer is good. (Capability unit 
TTe-2) 
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Dow Series 


Well-drained, light-colored soils of the uplands make 
up the Dow series. These soils formed in loess. They 
have a distinctly mottled, gray subsoil, but the mottling 
is not related to the present drainage. The slopes range 
from 14 to 24 percent. 

The Dow soils are on convex side slopes, mainly in 
small areas in and near section 25 of Washington Town- 
ship. They are below areas of Fayette soils and above 
areas of the Dorchester-Chaseburg-Volney complex. 

Representative profile: 

0 to 6 inches, dark grayish-brown, friable silt loam. 

6 to 72 inches, light olive-gray and olive-gray, friable silt 
loam; common yellowish-brown and dark reddish-brown 
mottles; contains lime, 

Near the base of slopes or near drainageways that cut 
into sidehills, the color of the surface layer ranges to very 
dark grayish brown. In places the surface layer is mot- 
tled with olive gray. 

The available moisture capacity is high, and these 
soils are moderately permeable. The intake of water is 
likely to be low, however, because of the rapid runoff and 
surface sealing. 

The Dow soils are suitable for permanent pasture, 
woodland, and wildlife habitats. They are very low in 
available nitrogen and phosphorus and medium im potas- 
sium. 

Dow silt loam, 14 to 24 percent slopes, severely eroded 
(DhE3).—This is the only Dow soil mapped in this county. 
It is on rounded side slopes that are dissected by drainage- 
ways that cut into sidehills. The plow layer is generally 
dark grayish brown, but it is slightly darker where this 
,soil is near drainageways. In most places the plow layer 
consists of soil material that was formerly part of the 
subsoil. 

Where the cover of plants is sparse, this soil is suscep- 
tible to further erosion. Therefore, the large areas ought 
to be seeded to grasses and legumes and used for pasture. 
The small areas can be used as wildlife habitats. Grazing 
ought to be controlled in the pastures. 

Lime is not needed to help establish a stand of legumes 
on this soil. Grasses respond well to nitrogen fertilizer, 
however, and legumes respond well to phosphate fertilizer. 
(Capability unit VIe-1) 


Downs Series 


In the Downs series are well-drained soils of the up- 
lands. These soils formed in loess. In areas where they 
have been cultivated, their surface layer is fairly light 
colored. The slopes range from 0 to 24 percent. 

The Downs soils are on ridgetops and on the sides of 
ridges in the eastern part of the county. Adjacent to them 
in many places are Fayette and undifferentiated units of 
Downs and Tama soils. Most individual areas of the 
Downs soils are large enough to be managed separately. 

Representative profile: 

0 to 8 inches, very dark gray and very dark grayish-brown, 
friable silt loam, 

8 to 10 inches, dark grayish-brown, very friable silt loam. 

10 to 30 inches, brown to dark-brown, dark yellowish-brown, 
and yellowish-brown, friable silty clay loam; some coat- 


ings of silt on the surfaces of the peds. 
30 to 50 inches, yellowish-brown, very friable silt loam. 
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The color of the surface layer varies, depending on 
the amount of erosion and the depth of plowing. In 
areas that are not eroded, the surface layer ranges from 4 
to 8 inches in thickness and from very dark gray to very 
dark grayish brown in color. In those areas it is under- 
lain by a light-colored subsurface layer. In many places 
part of this subsurface layer is mixed with the plow 
layer. 

The available moisture capacity is high, and_ these 
soils are moderately permeable. The more sloping 
Downs soils are subject to severe erosion when the cover 
of plants is absent or is sparse. 

Some of the Downs soils are suited to row crops. 
Others are suitable only for pasture, trees, and wildlife 
habitats. 

These soils are acid, and lime is needed. The soils are 
low in available nitrogen, medium in available phospho- 
rus, and medium to low in available potassium. 

Downs silt loam, 0 to 2 percent slopes (DoA).—The 
plow layer in cultivated areas of this soil is very dark gray 
or very dark grayish brown, and it is low in content of 
organic matter. Below the plow layer is a thin, light- 
colored subsurface layer. 

This soil is on ridgetops, upslope from areas of steeper 
Downs soils. In places it is also adjacent to areas of soils 
in the Downs and Tama undifferentiated units and to areas 
of Atterberry soils on wide ridges. 

Included in some of the mapped areas of this soil are a 
few areas in which the surface layer is darker colored than 
typical. In many places these included soils lack a light- 
colored subsurface layer. 

Little or no runoff takes place, because this Downs soil 
is nearly level and takes in water well. Erosion is not a 
hazard; therefore, this soil is suited to intensive use for 
corn or other row crops. Where tilth becomes poor, a 
meadow crop should be included in the rotation. Yields 
of corn are generally above average if good management is 
used. Response to fertilizer is very good. (Capability 
unit I-1) 

Downs silt loam, 2 to 5 percent slopes (DoB).—The sur- 
face layer of this soil is very dark gray or very dark gray- 
ish brown. Beneath it is a light-colored subsurface layer. 

This soil is on narrow ridgetops and is adjacent to areas 
of nearly level Downs soils. Downslope from it are areas 
of steeper Downs soils. 

Included in the mapped areas of this soil are areas of 
soils that have a darker, thicker surface layer than typical. 
In many places these included soils lack a light-colored 
subsurface layer. 

Runoff erodes this Downs soil when the cover of plants 
is sparse. Therefore, tillage ought to be on the contour 
where row crops are grown, or protection should be pro- 
vided by terraces. In areas that are terraced, corn or other 
row crops can be grown intensively. If tilth becomes poor, 
a meadow crop can be included in the rotation. Yields of 
corn are generally above average if management is good. 
Response to fertilizer is very good. (Capability unit 
Tfe-1) 

Downs silt loam, 5 to 9 percent slopes (DoC).—Areas 
of this soil in permanent pasture or trees have a very dark 
gray surface layer, 4 to 8 inches thick, and a distinct, light- 
colored subsurface layer. In areas that are cultivated, the 
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plow layer is very dark gray or very dark grayish brown 
and is somewhat light colored when dry. 

This soil is on narrow ridgetops and on convex side 
slopes. In places it grades to areas of Nasset soils down- 
slope. In most places, however, it lies both above and 
below areas of other Downs soils. 

Included in mapped areas of this soil are areas of soils 
that have a darker, thicker surface layer than typical. In 
a few places, these included soils lack a distinct, light- 
colored subsurface layer. 

When the surface is bare, this Downs soil is susceptible 
to erosion. ‘Therefore, tilling on the contour, stripcrop- 
ping, or terracing is necessary where row crops are 
grown. If this soil is terraced or stripcropped, corn or 
other row crops can be grown 3 years in 5. Yields of corn 
are generally above average if management is good. Lime 
is needed to help establish a stand of legumes. Response 
to fertilizer is very good. (Capability unit [TTe-1) 

Downs silt loam, 9 to 14 percent slopes (DoD).—In 
areas of this soil that are in permanent pasture or wooded, 
the surface layer is very dark brown or very dark gray 
and is 4 to 8 inches thick. In cultivated areas the surface 
layer is very dark grayish brown. 

This soil is on convex side slopes below less sloping 
Downs soils. It lies upslope from soils of the Otter-Law- 
gon-Ossian and Derchester-Chaseburg-Volney complexes, 
which are in drainageways. 

Included in mapped areas of this soil are a few areas of 
soils that have a darker, thicker surface layer than typical. 
These included soils lack a light-colored surface layer. 

This Downs soil is highly susceptible to erosion when 
the surface is bare. If row crops are grown, tillage can be 
on the contour or this soil should be terraced or strip- 
cropped. Corn or other row crops can be grown 2 years 
in 6 where this soil is terraced or stripcropped. Yields of 
corn are generally above average if management: is good, 
but leeumes need lime. Response to fertilizer is good. 
(Capability unit [1Te-3) 

Downs silt loam, 14 to 18 percent slopes, moderately 
eroded (DoE2).—This soil generally has a surface layer 
that is very dark grayish brown when moist and that is 
low in content of organic matter. Except near the base of 
slopes or near drainageways that cut into sidehills, the sur- 
face layer is lighter colored when dry. In many places 
near the base of slopes or near drainageways, however, the 
surface layer is darker and thicker than typical. Plow- 
ing has mixed much of the subsurface layer with the sur- 
face layer. 

This soil is on convex side slopes that are dissected 
by waterways and gullies in some places. It is adjacent to 
areas of less eroded Downs soils. 

Included in mapped areas of this soil are a few patches 
in which the surface layer is lighter colored than typical 
and many areas that have remained in trees and that are 
not eroded. Also included at the base of a few slopes are 
a few areas in which limestone is at a depth of only 30 to 
50 inches. 

Most areas of this Downs soil have been cultivated. 
Where the surface is bare or the cover of vegetation is 
sparse, however, this soil is quickly eroded by water from 
runoff. Corn or other row crops can be grown 1 year in 
6 if this soil is stripcropped or when a pasture or meadow 
is renovated. The slopes are too steep for terraces to be 


feasible, but a diversion terrace placed at the base of a slope 
occupied by this soil will protect the soils downslope. 
The drainageways should be shaped and seeded so that 
gullies will not develop. Small areas of this soil can be 
used as wildlife habitats. 

Generally, yields of corn are average for the county if 
this soil is well managed, but lime is needed to establish 
a stand of legumes. Response to fertilizer is good to mod- 
erate. (Capability unit [Ve-1) 

Downs silt loam, 18 to 24 percent slopes, moderately 
eroded (DoF2).—The surface layer of this soil is very dark 
gray or very dark grayish brown in most places, but it 
varies in color and thickness. The areas that are in per- 
manent pasture or trees and that are not eroded have a 
darker surface layer than typical. Where the cover of 
plants is sparse and where some erosion has taken place, 
the subsurface layer or the subsoil is exposed in many 
places. In those areas this soil is light colored when dry. 

This Downs soil is on convex side slopes that are cut 
by gullies and by drainageways. Second-growth trees or 
shrubs grow in some of the drainageways. In some places 
less sloping Downs soils are upslope and soils of the 
Dorchester-Chaseburg-Volney complex are downslope. 
The individual areas of this Downs soil are small. 

This soil is easily eroded when its surface layer is bare. 
It is suited to permanent pasture, trees, or wildlife habi- 
tats. In the pastured areas, however, grazing must be 
controlled so that the cover of plants will not be de- 
stroyed. Operating farm machinery is hazardous because 
of the steep slopes, drainageways, and gullies. Legumes 
cae on this soil respond to applications of lime and 

ertilizer. (Capability unit VIe-3) 

Downs and Tama silt loams, 2 to 5 percent slopes 
(Dt8).—Downs silt loam is predominant in this undifferenti- 
ated unit, and its profile is like the one described for 
the series. The Tama soil in this complex was not mapped 
separately because of the pattern in which it occurs and 
the small size of the areas. It has a very dark brown 
surface layer, 8 to 12 inches thick, and it lacks a light- 
colored subsurface layer. A typical profile of the Tama 
soil is described under the Tama series. 

The soils of this unit are on convex ridges that extend 
from watershed divides. Below them are steeper areas of 
Downs and Tama soils. Many of the individual areas are 
large enough to be managed separately. 

hese Downs and Tama soils are susceptible to water 
erosion when the cover of plants is sparse. They should 
be tilled on the contour or terraced if corn or other row 
crops are grown. Where the areas are terraced, row crops 
can be grown intensively. Terracing these soils protects 
the soils downslope. Yields of corn are generally above 
average if management is good. Response to fertilizer is 
very good. (Capability unit IIe-1) 

Downs and Tama silt loams, 5 to 9 percent slopes 
(DtC)—The Downs soil in this undifferentiated unit has a 
profile like the one described as typical for the series. 
The Tama soil has a very dark brown surface layer that 
is 6 to 10 inches thick. A typical profile of the Tama soil 
is described under the Tama series. In places the Tama 
soil is on the lower parts of slopes or near drainageways. 

The soils of this unit are on convex side slopes, below 
less sloping Downs and Tama soils. A few small drain- 
ageways are in the areas. 
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These soils are susceptible to erosion when the surface is 
bare. Therefore, it is necessary to till on the contour, 
terrace, or stripcrop if corn or other row crops are grown. 
If this soil is terraced or striperopped, row crops can be 
grown 8 years in 5, and yields of corn are generally above 
average if management 1s good. Lime is needed to estab- 
lish a stand of legumes. Response to fertilizer is very 
good. (Capability unit [TTe-1) 

Downs and Tama silt loams, 5 to 9 percent slopes, 
moderately eroded (D1C2).—Most of this undifferentiated 
unit is cultivated, and in the cultivated areas the plow 
layer ranges from very dark brown to very dark grayish 
brown when moist. In some spots the plow layer is light 
colored when dry. The Downs soil is dominant in this 
unit. The Tama soil has a profile like the one described 
as typical for the Tama series. 

The soils of this unit are on narrow, convex ridges and 
on the side slopes of ridges. Because of the small size of 
the areas of Tama soil and the pattern in which that soil 
occurs, the Tama soil was not mapped separately. How- 
ever, the individual areas of Downs and Tama soils that 
make up this unit are large. 

Further erosion takes place when these soils are bare or 
when the cover of plants is sparse. It can be satisfactorily 
controlled, however, by practicing contouring, terracing, 
or stripcropping when corn or other row crops are grown. 
Row crops can be grown 8 years in 5 where these soils are 
terraced or striperopped. 

If management is good, yields of corn are generally 
above average. Legumes respond well to applications of 
lime. Response to fertilizer is very good. (Capability 
unit I[Te-1) 

Downs and Tama silt loams, 9 to 14 percent slopes, 
moderately eroded (DtD2)—-In areas of these soils that are 
cultivated, the plow layer is very dark grayish brown. In 
some places near drainageways that cut into sidehills and 
on the lower parts of slopes, the surface layer is thicker and 
darker colored than typical. The surface layer in areas 
in permanent pasture or in wooded areas is very dark 
brown or very dark gray. 

The Downs soil is predominant in this undifferentiated 
unit, and it has a light-colored subsurface layer. The 
Tama soil lacks a hght-colored subsurface layer. Its 
profile is similar to the profile described for the Tama 
series. 

These soils are on convex side slopes that are dissected 
by drainageways. Adjacent to them are other Downs and 
Tama soils. Many of the individual areas are small. 

Most of the acreage is cultivated, but some of it is in 
permanent pasture or trees. In the cultivated areas, these 
soils are susceptible to further erosion when they are bare 
or when the plants growing on them are small. Tilling on 
the contour, terracing, or stripcropping is necessary if 
corn or other row crops are grown. Row crops can be 
grown 2 years in 6 if this soil is stripcropped. Yields of 
corn are generally above average if management is good, 
but legumes need lime. Response to fertilizer is good. 
(Capability unit IITe-3) 


Dubuque Series 


In the Dubuque series are well-drained soils that have 
a light-colored surface layer. These soils formed in 15 
to 80 inches of loess over a thin layer of reddish weath- 


ered material and hard limestone bedrock that. is frac- 
tured in some places. The slopes range from 5 to 30 
percent. 

These Dubuque soils are on convex upland ridges and 
side slopes in the eastern part of the county. In many 
places they are downslope from Fayette, Palsgrove, and 
Nasset soils and upslope from Nordness soils and out- 
croppings of Steep rock land. Some areas of these soils 
are small, but the total acreage is large. 

Representative profile: 

0 to 6 inches, dark grayish-brown, friable silt loam. 

6 to 25 inches, dark-brown to brown and yellowish-brown, 
friable silt loam and silty clay loam. 

25 to 27 inches, dark reddish-brown and reddish-brown, firm 
clay or silty clay underlain by hard limestone bedrock 
at a depth of 27 inches. 

Where these soils are not eroded or have not been cul- 
tivated, the color of their surface layer ranges from very 
dark gray to very dark grayish brown. The surface 
layer is dark grayish brown in cultivated areas. In 
areas that are not eroded, these soils contain a distinct, 
light-colored subsurface layer, but that layer is mixed 
into the surface layer in eroded areas. 

The roots of some crops grown on these soils develop 
to only a limited extent because of the limestone bedrock 
near the surface. These soils are moderately permeable 
and have very low or low available moisture capacity. 
Lack of moisture is likely to damage crops if rains are 
not timely during the growing season. 

The Dubuque soils are subject to erosion when they 
have only a sparse cover of plants. Any loss of soil 
material through erosion decreases the depth to limestone 
and definitely affects the use of these soils. The less 
sloping areas are suited to row crops, but the steeper 
areas are suitable only for pasture, trees, or wildlife 
habitats. 

These soils are acid. Therefore, lezumes grown on 
them respond to applications of lime. The soils are very 
low in available nitrogen, low in available phosphorus, 
and Jow to medium in available potassium. 

Dubuque silt loam, 5 to 9 percent slopes, moderately 
eroded (DuC2)—The surface layer of this soil is dark 
grayish brown when moist and is much lighter colored 
when dry. It is very low in content of organic matter. 
Most of the acreage is cultivated, and both the surface 
layer and the former subsurface layer in the cultivated 
areas are now a part of the plow layer. Limestone bedrock 
is at a depth between 15 and 30 inches. 

Included in mapped areas of this soil are severely eroded 
areas where the brown or yellowish-brown subsoil is ex- 
posed. Those areas are shown on the soil map by the 
symbol for severe erosion. Also included are many wooded 
areas where the soil is not eroded. 

In cultivated areas this Dubuque soil is susceptible to 
erosion when the surface is bare. Therefore, tillage ought 
to be on the contour, or stripcropping should be practiced 
where corn or other row crops are grown. If this soil is 
stripcropped, row crops can be grown 1 year in 4. This 
soil is too shallow over limestone to be suitable for terraces. 

Yields of corn grown on this soil are generally average 
if management is good. The pastures respond well to 
applications of manure, lime, and commercial fertilizer. 
(Capability unit IITe-5) 
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Dubuque silt loam, 9 to 14 percent slopes, moderately 
eroded (DuD2}—Many areas of this soil are cultivated or 
were formerly cultivated, but in much of the acreage, this 
soil is wooded and is not eroded. The surface layer in the 
cultivated areas is generally dark grayish brown when 
moist but is much lighter colored when dry. The surface 
layer is brown or weliocel brown in a few places where 
the subsoil is exposed. It is low in content of organic mat- 
ter. Limestone bedrock is at a depth of 15 to 30 inches. 

This soil is on convex side slopes, below Palsgrove and 
Fayette soils and above Nordness soils and Steep rock land. 
Many of the areas are large enough to be managed sep- 
arately. 

This soil is suitable for pasture, or it can be used as 
woodland or for wildlife habitats. If stripcropping is 
practiced, however, corn or other row crops can be grown 
1 year in 6 or when a pasture is renovated. This soil erodes 
quickly when the surface is bare. 

If corn is grown on this soil, yields are generally below 
average, even if management is good. The pastures re- 
spond well to applications of manure, lime, and commer- 
cial fertilizer. (Capability unit [Ve-3) 

Dubuque silt loam, 9 to 14 percent slopes, severely 
eroded (Dub3).—This soil has a distinct, light-colored, 
brown. or yellowish-brown surface layer that ranges from 
silt loam to silty clay loam in texture. The surface layer 
is very low in content of organic matter and is in poor 
tilth. It seals during rains, and a crust forms when the 
soil dries. Tuimestone bedrock is generally at a depth 
between 15 and 24 inches, but the depth ranges from 15 
to 30 inches. 

This soil is on convex side slopes adjacent to less eroded 
Dubuque soils and above Nordness soils and Steep rock 
land. The individual areas vary in size, but many of them 
are small. 

This soil is subject to further erosion when it has only a 
sparse cover of = hear It is suited to permanent pasture 
and to use as woodland and wildlife habitats, but grazing 
needs to be controlled in the pastures. Where a pasture 1s 
renovated, oats can be seeded as a nurse crop. The pas- 
tures respond to applications of manure, lime, and com- 
mercial fertilizer. (Capability unit VIe-2) 

Dubuque silt loam, 14 to 18 percent slopes, mod- 
erately eroded (DuE2).—This soil has a surface layer that 
is dark grayish brown when moist and is low in content of 
organic matter. The surface layer is much lighter colored 
when dry than when moist. Part or all of the subsurface 
layer is mixed with the surface layer. Limestone bedrock 
is at a depth of 15 to 24 inches in many places, but the 
depth varies. 

This soil is on short, convex side slopes, both above and 
below areas of other Dubuque soils. Nordness soils and 
Steep rock land are below it in most places. The indi- 
vidual areas of this soil vary in size. 

This soil is suited to pasture, or it can be used as wood- 
land or for wildlife habitats. Some of the areas were for- 
merly cultivated but are now in pasture. A large part of 
the acreage is wooded and is not eroded. In the pastures 
grazing should be controlled. ‘The pastures respond to 
applications of manure, lime, and commercial fertilizer. 
These soils are not suitable for farm ponds. (Capability 
unit VIe~-2) 

Dubuque silt loam, 14 to 18 percent slopes, severely 
eroded (DuE3).—The surface layer of this soil is a distinct 
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brown or yellowish brown. It is light colored and is very 
low in content of organic matter. The texture of the sur- 
face layer ranges to silty clay loam in places. The surface 
layer is in poor tilth. It often seals during rains, and a 
crust forms when the soil dries. Depth to limestone is gen- 
erally between 15 and 24 inches, but it is variable. 

This soil is on short, convex side slopes, above areas of 
Nordness soils and Steep rock land. Adjacent to it are 
less eroded Dubuque soils. 

The cover of plants is sparse in many places, and water 
from rainfall continues to cause erosion. In the areas now 
in pasture, the bare spots ought to be reseeded and grazing 
should be controlled. Where a pasture is renovated, part 
of the present vegetation should be left and manure, lime, 
and commercial fertilizer ought to be applied. 

This Dubuque soil is suitable for permanent. pasture, 
or it can be used as woodland or for wildlife habitats. 
The small areas make excellent habitats for wildlife. 
Keeping the soil wooded, however, is generally better than 
other uses. Because of the limestone near the surface, this 
soil is not suitable for farm ponds. (Capability unit 
VIle-1) 

Dubuque silt loam, 18 to 30 percent slopes, mod- 
erately eroded (Duf2)—-The surface layer of this soil 
varies in thickness and color. It is generally dark grayish 
brown when moist and is much lighter colored when dry. 
In a few severely eroded areas, however, the surface layer is 
brown or yellowish brown and the texture ranges to silty 
clay loam. A large acreage of this soil is wooded and is not 
eroded. In most places limestone bedrock is at a depth 
between 15 and 24 inches, but the depth varies coipidceuuly 
from place to place. 

This soil is on short, convex side slopes, below less sloping 
Dubuque soils. It is above the Nordness soils and Steep 
rock land. Included in mapped areas of this soil are a few 
small areas in which limestone bedrock is at a depth of 
only 12 inches. 

This Dubuque soil can be kept in woods or used for wild- 
life habitats. If it is used for permanent pasture, grazing 
should be controlled so that the pasture plants will have a 
chance to become reestablished after they are grazed. In 
places farm equipment cannot be safely operated. This 
soil is not suitable for farm ponds, because of the bedrock 
near the surface. (Capability unit VITe-1) 


Fayette Series 


Well-drained soils of the uplands make up the Fayette 
series. These soils formed in loess. In cultivated areas 
they have a light-colored surface layer that is low in con- 
tent of organic matter. Their slopes range from 0 to 35 
percent. 

The Fayette soils are on convex ridges and on side 
slopes in the eastern part of the county. In many places 
they are adjacent to Downs, Dow, and Palsgrove soils. 
Many of the individual areas are large enough to be 
managed separately. 

Representative profile: 

0 to 7 inches, dark grayish-brown, friable silt loam. 

7 to 16 inches, yellowish-brown and brown to dark-brown, 
very friable silt loam. 

16 to 89 inches, brown to dark-brown and dark yellowish- 
brown, friable to firm silty clay loam; some coatings of 


silt are on the surfaces of the peds. 
89 to 80 inches, yellowish-brown, friable silt loam. 
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In areas that have not been cultivated, the surface 
layer of these soils is very dark gray or very dark gray- 
ish brown and is only 1 to 4 inches thick. A distinct, 
light-colored subsurface layer underlies the surface layer 
in those areas. The color of the surface layer ranges 
from dark gray to dark grayish brown where these soils 
are cultivated but are not severely eroded. 

Even though the surface layer is low in content of 
organic matter and is in poor tilth, these soils are easily 
tilled. A seedbed can be prepared without difficulty, 
except in the severely eroded areas. Permeability is 
moderate, and the available moisture capacity is high. 

The sloping Fayette soils are subject to erosion when 
they are only sparsely covered by plants. The less slop- 
ing Fayette soils are suited to row crops, but the steeper 
areas should be used for permanent pasture, as wood- 
land, or for wildlife habitats. 

These soils are acid unless they have been limed. They 
are very low in available nitrogen, medium to high in 
available phosphorus, and medium to low in available 
potassium. 

Fayette silt loam, 0 to 2 percent slopes (FaA).—Most 
areas of this soil are cultivated. The plow layer in the 
cultivated areas is dark gray or dark grayish brown when 
moist, but this layer is much lighter colored when dry. 
Part of the light-colored subsurface layer has been mixed 
with the plow layer. 

This soil is on convex ridges that form watershed di- 
vides. Downs soils are adjacent to it in some places, and 
more sloping Fayette soils are adjacent to it downslope. 
The individual areas are small. Therefore, this soil is gen- 
erally managed with the more sloping Fayette soils. 

Included in mapped areas of this soil are areas of soils 
in small, slight depresiona, The included soils have a 
slightly darker surface layer than typical and a subsoil 
that is slightly mottled. 

Because this Fayette soil is nearly level and generally 
takes in water well, little or no runoff takes place. A slight 
crust may form, however, when the surface layer dries. 
Applying manure reduces the surface crusting and makes 
the structure more nearly granular. 

‘Where management is good, this soil is suited to inten- 
sive use for corn or other row crops. Meadow can be in- 
cluded in the rotation if tilth becomes poor. Where nitro- 
gen and some phosphate and potash have been applied, 
yields of corn are generally above average. Lime is also 
required, however, for good crop response. (Capability 
unit I-1) 

Fayette silt loam, 2 to 5 percent slopes (Fa8).—In culti- 
vated areas this soil has a dark-gray or dark grayish-brown 
surface layer when moist, but that layer is much lighter 
colored when dry. The surface layer in the few areas that 
are in permanent pasture or trees, however, is very dark 
gray or very dark grayish brown and is 1 to 4 inches thick. 
A thin mulch of twigs and leaves covers the surface in some 
wooded areas. 

This soil is on ridges adjacent to nearly level watershed 
divides. It lies upslope from steeper Fayette soils and is 
adjacent to areas of Orwood soils in places. 

Included in mapped areas of this soil are a few small, 
severely eroded spots. The surface layer in those areas 
ranges from dark brown to brown in color and from silt 
loam to silty clay loam in texture. 


This Fayette soil is easily eroded when the surface 
layer is bare or has only a sparse cover of plants. There- 
fore, it ought to be tilled on the contour or terraced. Corn 
or other row crops can be grown intensively in areas that 
ae terraced, and the terraces also protect the soils down- 
slope. 

If management is good, yields of corn are generally 
above average. Response to fertilizer is very good, but 
legumes need lime. (Capability unit ITe-1) 

Fayette silt loam, 5 to 9 percent slopes, moderately 
eroded (FaC2).—This soil is cultivated in some places. The 
plow layer in the cultivated areas is dark gray or dark 
grayish brown when moist and is much lighter colored 
when dry. The plow layer consists not only of the surface 
layer but also of part of the subsurface layer. It is low in 
content of organic matter. The subsoil of brown or dark- 
brown. silty clay loam is exposed in places. In the areas 
hear drainageways in side valleys that dissect areas of 
this soil, the surface layer is darker and thicker than typi- 
cal. Included in mapped areas of this soil is about 20,000 
acres in which the soil is in pasture or trees and is not 
eroded. Also included are » few areas of gray variants of 
the Fayette series. 

Further erosion is a hazard when the surface is bare 
or is only sparsely covered by plants. The drainageways 
should be shaped and reseeded to reduce the hazard of 
gullying. If row crops are grown, tillage should be on the 
contour or terracing or stripcropping is necessary. Corn 
or other row crops can be grown 8 years in 5 where the 
areas are terraced or stripcropped. 

Yields of corn grown on this soil are generally above 
average if good management is used. Response to lime 
and fertilizer is very good. (Capability unit IITe-1) 

Fayette silt loam, 5 to 9 percent slopes, severely 
eroded (FaC3).—This soil has a surface layer of silt loam to 
silty clay loam. The surface layer is generally brown to 
dark brown when moist and is much lighter colored when 
dry. Ié is slightly darker and thicker, however, in areas of 
this soil near drainageways that cut into sidehills. The 
surface layer is very low in content of organic matter. 

This soil is on convex side slopes, below less slopin, 
Fayette soils, and it is surrounded by areas of less eroded 
Fayette soils in most places. The individual areas are 
too small to be managed separately. Included in mapped 
areas of this soil are a few areas of gray variants of the 
Fayette series. 

Hard clods form if this severely eroded Fayette soil is 
worked when wet, but a seedbed is usually not difficult to 
prepare. The surface layer seals during rains, and a crust 
forms when the soil dries. Where the cover of plants is 
sparse, this soil will continue to erode. If corn or other 
row crops are grown, this soil can be tilled on the contour, 
or it can be terraced or stripcropped. Where the areas are 
terraced or stripcropped, row crops can be grown 2 years 
in 4, Adding manure and crop residue increases the in- 
take of water. If poor tilth continues to be a problem, 
however, a large part of the cropping system ought to con- 
sist of meadow. 

Yields of corn grown on this soil are above average if 
good management is used. Response to manure and com- 
mercial fertilizer is very good, but lime is needed for 
legumes. ( Capability unit [[Te-1) 

Fayette silt loam, 9 to 14 percent slopes, moderately 
eroded (FaD2)—In areas that are cultivated, the plow layer 
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of this soil is generally dark grayish brown when moist 
and is much lighter colored when dry. It includes part 
of the subsurface layer and, in places, part of the subsoil. 
In some places near the base of slopes, however, or near 
drainageways that cut into sidehills, the surface layer is 
slightly darker. : 

This soil is on convex side slopes, below less sloping Fay- 
ette soils. Adjacent to it downslope in some places are 
areas of the Dorchester-Chaseburg-Volney complex. 
Many of the individual areas of this Fayette soil are large. 

Included in the mapped areas of this soil is a large acre- 
age that is wooded and is not eroded. Also included are 
a few areas of gray variants of the Fayette series. ; 

Further erosion caused by runoff is a hazard on this 
moderately eroded Fayette soil when the cover of plants 
issparse. Therefore, if corn or other row crops are grown, 
tillage ought to be on the contour or this soil should be 
terraced or stripcropped. Where the areas are terraced 
or stripcropped, row crops can be grown 2 years in 6. Gul- 
lying can be prevented by shaping and seeding the drain- 
ageways. 

Yields of row crops grown on this soil are generally 
above average if management is good. Lime and ferti- 
lizer are foded. however, to establish a stand of legumes. 
Response to fertilizer is good. (Capability unit I1Ie-3) 

Fayette silt loam, 9 to 14 percent slopes, severely 
eroded (FaD3).—This soil has a surface layer of silt loam to 
silty clay loam that is very low in content of organic mat- 
ter. The surface layer is generally brown or dark brown 
when moist but has a distinctly lighter color when dry. 
Near the base of slopes, however, or near drainageways 
that cut into sidehills, it is slightly darker. 

This soil is on convex side slopes, where it is surrounded 
by less eroded Fayette soils in many places. Most of the 
areas are small, but some of them are large enough to be 
managed separately. Included in the mapped areas of 
this soil are a few areas of gray variants of the Fayette 
series. 

The surface layer of this severely eroded soil seals dur- 
ing hard rains, and as a result, much of the water from 
rainfall runs off. Some crusting occurs when this soil 
dries, and clods form if the soil is worked when wet. 

Corn or other row crops can be grown about 1 year in 
4 when an area used for hay or pasture is renovated. 
Stripcropping or terracing is necessary if a row crop is 
grown. Also, manure and crop residue ought to be added 
when the seedbed is prepared. Any gullies should be 
shaped and seeded. 

Yields of corn grown on this soi] are generally average 
or above if good management is used. Response to ma- 
nure, lime, and commercial fertilizer is good. (Capabil- 
ity unit [Ve-2) 

Fayette silt loam, 14 to 18 percent slopes, moderately 
eroded (Fat2}.—This soil has a dark grayish-brown surface 
layer that is low in content of organic matter. The surface 
layer is much lighter colored when dry than when moist. 
Part of the light-colored subsurface layer is mixed with 
the plow layer where this soil has been cultivated. Ina 
few areas, erosion has exposed brown or dark-brown soil 
material that was formerly part of the subsoil. Near the 
base of slopes or near drainageways that cut into sidehills, 
the surface layer is slightly darker and thicker than in 
other places. In a few small areas, limestone is at a depth 
of only 30 to 50 inches. 
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This soil is on convex side slopes, below less sloping 
Fayette soils. In some places it occupies an entire side 
slope and grades to soils of the Dorchester-Chaseburg- 
Volney complex downslope. In many places where this 
soil is on the upper part of the slope, it 1s above the Pals- 
grove and Dubuque soils or above areas of Steep rock land. 
The individual areas of this Fayette soil are generally 
large enough that they can be managed separately. In- 
cluded in mapped areas of this soil is a large wooded acre- 
age that is not eroded. 

A large part of the acreage is cultivated, and when the 
surface is bare in those areas, this soil is easily eroded. 
The drainageways ought to be shaped and reseeded to pre- 
vent gullying. Diversion terraces placed in areas of this 
soil protect the soils downslope. 

This soil is suited to hay or pasture, but it can also be 
used for corn or other row crops 1 year in 6 or when a 
pasture needs renovation. Where row crops are grown, 
the areas can be stripcropped. Yields of corn are gener- 
ally only average, however, even though management is 
good. The pastures respond well to applications of ma- 
nure, lime, and commercial fertilizer. (Capability unit 
IVe-1) 

Fayette silt loam, 14 to 18 percent slopes, severely 
eroded (Fat3)—This soil has a surface layer of silt loam 
to silty clay loam that is generally brown or dark brown 
when moist and is lighter colored when dry. In some 
places near drainageways that cut into sidehills, the sur- 
face layer is slightly darker and thicker than typical. 
The surface layer is very low in content of organic matter 
and is in poor tilth. 

This soil is on side slopes, where it is surrounded by 
less eroded Fayette soils in many places. A few areas 
are upslope from Palsgrove and Dubuque soils and from 
areas of Steep rock land. Some gullying has occurred. 
The areas vary in size. 

This soil is suitable for permanent pastures, trees, or 
wildlife habitats. However, many of the small areas 
within areas of less sloping Fayette soils are probably 
more suitable for wildlife habitats than for other uses. 
This soil is highly susceptible to further erosion, and it 
should be protected by a cover of plants at all times. 
Grazing ought to be controlled, the brush should be re- 
moved, and the gullies need to be shaped and reseeded. 
Diversion terraces in some of the areas protect the soils 
downslope from runoff and silting. Oats can be grown as 
a nurse crop when a pasture is renovated. The pastures 
respond to applications of manure, lime, and commercial 
fertilizer. (Capability unit VIe-1) 

Fayette silt loam, 18 to 24 percent slopes, moderately 
eroded (FaF2)—This soil has a surface layer that is gen- 
erally dark grayish brown when moist and is much lighter 
colored when dry. The surface layer is low in content of 
organic matter and is in poor tilth. The former sub- 
surface layer is now a part of the surface layer. 

This Fayette soil is on convex side slopes that have been 
cut by gullies, and it is also along drainageways in side 
valleys. Downslope from it are other Fayette soils, 
Dubuque soils, and Steep rock land. The individual areas 
vary in size, but a few of them are large. 

Tncluded in mapped areas of this soil are a few small 
areas in which limestone is at a depth of only 30 to 50 
inches. Also included are a few areas in which the soil 
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is severely eroded and has a surface layer of brown or 
dark-brown silty clay loam. In a large part of the acre- 
age, this soil is In trees and is not eroded. 

This Fayette soil can be used for permanent pasture, as 
woodland, or for wildlife habitats. In the pastured areas, 
grazing should be controlled and the brush removed. A 
cover of plants must be maintained to prevent severe ero- 
sion. Ordinary farm equipment cannot be used in some 
places, because of the steep slopes. The pastures can be 
renovated where feasible. ‘The pastures respond to appli- 
cations of lime and fertilizer. (Capability unit VIe-3) 

Fayette silt loam, 18 to 24 percent slopes, severely 
eroded (FaF3).—The surface layer of this soil is generally 
dark-brown or brown (moist) silt loam to silty clay loam 
that is very low in content of organic matter and is 1n poor 
tilth. The surface layer is lighter colored when dry than 
when moist. At the base of slopes or near drainageways 
in side valleys, the surface layer is slightly darker and 
thicker than typical. 

This Fayette soil is on convex side slopes that are dis- 
sected by a few gullies and drainageways. Adjacent to 
it are less sloping Fayette soils and, in some places, Downs 
soils. The individual areas vary in size. 

Where this soil is only sparsely covered by plants, it 
continues to erode. It is suitable for permanent pastures, 
trees, and wildlife habitats. Small patches that are adja- 
cent to areas of less sloping soils are especially well suited 
to use as wildlife habitats. The gullies and steep slopes 
make the use of farm equipment hazardous in places. 
Pastures can be renovated where feasible, but the present 
cover of plants should not be completely destroyed. In 
the pastured areas, grazing needs to be controlled and the 
brush removed. If farm equipment can be used on this 
soil, the pastures should receive applications of manure, 
lime, and commercial fertilizer. ( Co pebility unit VIe-8) 

Fayette silt loam, 24 to 35 percent slopes (FaG).—This 
soil has a surface layer that varies in color and thickness. 
In many of the wooded or pastured areas, the surface layer 
is very dark gray or very dark grayish brown and is 1 to 
2 inches thick. A cover of leaves and twigs is on the 
surface in some wooded areas. In other places the surface 
layer is dark grayish brown when moist and has a much 
lighter color when dry. In still other areas, where erosion 
has been severe, the color of the surface layer is dark 
brown to brown and the texture is silt loam to silty clay 
loam. The surface layer is low in content of organic 
matter. 

This soil is on convex side slopes that are dissected by 
gullies and drainageways. Adjacent to it downslope are 
areas of Steep rock land, of Dubuque and Nordness soils, 
and of other soils on bottom lands and stream benches. 
Above it are less sloping Fayette soils. The individual 
areas are small. 

This soil is suitable for use either as woodland or for 
wildlife habitats, but part of the acreage is in permanent 
pasture. Grazing ought to be controlled in the pastured 
areas. Because ordinary farm equipment cannot be used 
safely on this soil, controlling brush is difficult in many 
places. Where this soil is upslope from soils on bottom 
lands and stream benches, a diversion terrace can be used 
to protect the lower lying soils from runoff and silting. 
(Capability unit VIIe-1) 
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Festina Series 


In the Festina series are well-drained soils that have 
a moderately dark colored surface layer. An abrupt 
boundary separates the surface layer from a light-colored 
subsurface layer. These soils formed in silty alluvium. 
Below a depth of 36 inches, they contain thin layers of 
sandy material in places. The slopes range from 0 to 5 
percent. 

The Festina soils are on stream benches in the eastern 
part of the county. In many places they are adjacent 
to Bertrand, Huntsville, Canoe, and Dorchester soils, 
and they are adjacent to more sloping Festina and Bert- 
rand soils in other places. The individual areas are gen- 
erally small. 

Representative profile: 

0 to 7 inches, very dark gray, friable silt loam. 

7 to 12 inches, dark grayish-brown, friable silt loam. 

12 to 47 inches, dark-brown to brown, dark yellowish-brown, 
and yellowish-brown, friable silt loam. 

47 to 68 inches, yellowish-brown, friable silt loam. 

The surface layer ranges from very dark gray to very 
dark grayish brown in color and from 5 to 10 inches in 
thickness. 

These soils are moderately permeable and have high 
available moisture capacity. The intake of water is 
good. The sloping areas of these soils are subject to 
erosion when the surface is bare or is only sparsely cov- 
ered by plants. Crop residue ought to be left on the 
surface to increase the intake of water and to. reduce 
runoff. 

Most areas of these soils are acid, and lime is needed 
for the optimum growth of crops. These soils are low 
in available nitrogen, phosphorus, and potassium. 

Festina silt loam, 0 to 2 percent slopes (FeA)—The 
surface layer of this soil is 5 to 10 inches thick, and it 
generally is very dark gray. In many areas that have 
been cultivated, however, the color of the surface layer is 
very dark grayish brown. The surface layer is medium 
a en of organic matter. In most places it is in good 
tilth. 

This soil is on benches adjacent to Huntsville, Dor- 
chester, Canoe, and Bertrand soils. The individual areas 
are small, and much of the acreage is managed with the 
adjacent soils. 

This soil is easily tilled, and controlling erosion is not 
a problem, Crop residue ought to be left on the surface, 
however, so that the intake of water will continue to be 
good. Corn and other row crops can be grown intensively. 
If tilth becomes poor, manure should be applied and 
meadow ought to be included in the rotation. Yields of 
corn are generally above average if this soil is well man- 
aged. Lime and fertilizer are needed for the optimum 
growth of crops. Response to fertilizer is very good. 
(Capability unit I-1) 

Festina silt loam, 2 to 5 percent slopes (Fe8).—This soil 
has a very dark gray or very dark grayish-brown surface 
layer that is 4 to 8 inches thick. Below the surface layer 
is a light-colored subsurface layer. In places part of the 
subsurface layer has been mixed with the plow layer. 

This soil is on stream benches, and it is adjacent to 
Bertrand and less sloping Festina soils in many places. 
In some places it is above the Dorchester soils and soils 
of the Dorchester-Chaseburg-Volney complex that are on 
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adjacent bottom lands. Included in the mapped areas of 
this soil are areas of soils that have a darker, thicker 
surface layer than typical. 

This Festina soil is subject to water erosion when the 
surface is bare. If corn or other row crops are grown, 
tillage ought to be on the contour or the areas should be 
terraced. Where this soil is terraced, row crops can be 
grown intensively. However, terraces are difficult to lay 
out in some places because of the shape of the slopes. 
Yields of corn grown on this soil are generally above aver- 
age if management is good, but lime is needed. Response 
to fertilizer is very good. (Capability unit Ile-1) 


Floyd Series 


In the Floyd series are somewhat poorly drained soils 
that have a dark-colored surface layer. These soils 
formed in loamy glacial sediments that are 30 to 40 
inches thick over friable glacial till. In many places 
stones that are 10 to 30 inches in diameter are on the 
surface. The slopes range from 0 to 5 percent. 

The Floyd soils are in slightly concave areas in the 
western part of the county. In many places they are 
above the Clyde soils, which are in drainageways, and 
below the Kenyon and other soils developed in glacial 
till. The individual areas vary im size. 

Representative profile: 

0 to 15 inches, black, friable loam to gritty silty clay loam. 

15 to 29 inches, very dark grayish-brown and dark grayish- 
brown, friable loam; some olive-brown mottles. 

29 to 42 inches, mottled yellowish-brown, strong-brown, and 
olive-gray, friable loam; has a thin layer of loamy sand 
at a depth of about 89 inches. 

42 to 50 inches, mottled strong-brown and gray to light-gray, 
friable to firm light clay loam; contains a few stones and 
pebbles. 

The surface layer ranges from loam to gritty silty clay 
loam in texture, from black to very dark gray in color, 
and from 12 to 18 inches in thickness, In areas that 
have not been cleared, the number of stones on the sur- 
face generally ranges from 10 to 300 per acre. However, 
as many as 1,000 stones per acre are on the surface in 
some areas. 

These soils are moderately permeable and have high or 
very high available moisture capacity. Seepage water 
from the soils upslope drains onto these soils and causes 
a high, but variable, water table during rainy seasons. 
Tile drains function satisfactorily, and farming opera- 
tions are delayed if tile drains have not been installed. 
The surface layer puddles if these soils are worked when 
wet. 

Before these soils are cultivated, the stones must be 
removed from the surface. They must also be removed 
for several years after cultivation first takes place. 
Some areas have already been cleared. In those areas 
the stones are piled along fence rows or have been 
buried. 

Where the stones have been cleared, these soils can be 
used for row crops. Many of the areas that are tile 
drained are managed with the Clyde soils. 

The Floyd soils are slightly acid to neutral. There- 
fore, lime is generally not needed. These soils are medi- 
um in available nitrogen and low in available phospho- 
rus and potassium. 
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Floyd loam, 0 to 5 percent slopes (FIB}.—This soil has 
a black to very dark gray surface layer. The surface 
layer is generally 12 to 18 inches thick, but the dark color 
extends to a depth of 24 inches in places. Stones or boul- 
ders are common on the surface in areas that have not 
been cultivated. ; 

This soil is in concave areas below Kenyon and Bassett 
soils. In many places it is adjacent to Clyde soils in 
drainageways. 

Included in mapped areas of this soil are a few patches 
in which the surface layer is silty, and those areas lack 
stones or pebbles. Also included are areas in which firm 
glacial till is at. a depth of 30 to 40 inches. 

Because of the seepage water that drains from the soils 
upslope, and because of the high but variable water table, 
this Floyd soil is wet. It dries somewhat slowly and 
puddles if it is worked when wet. Where this soil has 
been tile drained, the drains work satisfactorily. 

If this soil is tile drained and tilled on the contour, corn 
and other row crops can be grown intensively. Yields of 
corn are generally above average if management is good. 
Good response is received from applications of fertilizer. 
(Capability unit [Iw-1) 

Floyd-Clyde complex, 0 to 4 percent slopes (FmB).— 
The soils of this complex are in narrow drainageways in 
the uplands. The Floyd soil, in a narrow border around 
the areas of Clyde soil, makes up about 60 percent of the 
acreage. The Clyde soil is near the center of the drainage- 
ways, and the areas in which it occurs are dissected in 
some places by a small, open drainageway. The profile of 
the Floyd soil is similar to the one described for the Fleyd 
series. The Clyde soil has a profile like the one described 
for the Clyde series. 

The soils of this complex are above areas of Clyde soils 
that are mapped separately. They are below areas of 
Racine, Bassett, Kenyon, and Ostrander soils that are on 
side slopes in the uplands. 

Because of their position in drainageways, the soils of 
this complex are moderately wet to very wet. They have 
a high water table as a result of the seepage and the run- 
off they receive from the slopes above. Tile drains work 
well, however, if a suitable outlet can be obtained. In 
places it may be necessary to establish a drainage ditch. 
These soils dry out slowly; and they puddle if worked 
when wet. Some areas must have the stones removed 
before they can be cultivated (fig. 6). 

If these soils have been properly tile drained and are 
tilled on the contour, they are suited to intensive use for 
corn and other row crops. Yields of corn are generally 
above average if management is good. Response to fertil- 
izer is very good. (Capability unit IIw-1) 


Franklin Series, Gray Subsoil Variants 


In some soil series, a variant is included. A variant 
has many of the characteristics of the series in which it is 
placed, but it differs in at least one important character- 
istic, which is indicated by its name. The acreage of a 
variant is of too small extent te justify establishing a 
new series. A new series may be designated and replace 
the variant, however, if sufficient acreage is later found. 

Typical soils of the Franklin series do not occur in 
Winneshiek County, but gray subsoil variants that are 
similar to those soils in most respects have been mapped. 
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Figure 6—A pasture made up of Floyd-Clyde complex, 0 to 4 
percent slopes. The areas have not been tile drained, and the 
boulders and stones have not been removed. 


The gray subsoil variants are somewhat ‘poorly drained. 
Their surface layer is dark or moderately dark colored, 
and they have a distinct, light-colored subsurface layer. 
These soils formed in 15 to 40 inches of loess over loamy 
glacial sediments and glacial till. Their slopes range 
from 2 to 5 percent. 

These soils are adjacent to drainageways in the up- 
lands. They are downslope from Bassett soils and up- 
slope from Clyde and Floyd soils. 

Representative profile of a gray subsoil variant of the 
Franklin series: 

0 to 6 inches, very dark gray, friable silt loam. 
6 to 14 inches, dark grayish-brown, friable silt loam. 


14 to 26 inches, mottled grayish-brown and yellowish-brown, 
friable light silty clay loam. 
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26 to 68 inches, mottled light-gray, strong-brown, dark- 
brown, and yellowish-brown, friable or friable to firm 
clay loam that contains some pebbles. 

The surface layer ranges from black to very dark gray 
in color and from 4 to 8 inches in thickness. In places 
part of the light-colored subsurface layer is mixed with 
the plow layer. These soils are somewhat lighter colored 
when dry than when moist. 

The available moisture capacity is high or very high. 
Permeability is moderate or moderately slow. 

Runoff erodes these soils when the surface is bare or is 
only sparsely covered by plants. Because these soils are 
adjacent to upland drainageways, they receive some seep- 
age water from the soils upslope. The water table is 
moderately high, but its height is variable, 

Many areas of these soils are managed with the adja- 
cent soils. The soils are suited to row crops, but they are 
acid and crops grown on them need lime. They are low 
in available nitrogen and phosphorus and medium in 
available potassium. 

Franklin silt loam, gray subsoil variant, 2 to 5 per- 
cent slopes (FnB)—-The profile of this soil is like the one 
just described. Most of the areas have been cultivated and 
have a surface layer that is very dark gray. Below the 
plow layer is a distinct, light-colored subeartace layer. 

This soil is in and adjacent to drainageways in the 
uplands. It is in the western part of the county, where it 
is downslope from the Bassett soils. It is next to or above 
the Floyd and Clyde soils. The areas vary in size, but 
many of them are small. 

This soil receives seepage water from the soils upslope. 
Where its surface is bare or is only sparsely covered by 
plants, runoff causes erosion. The water table is moder- 
ately high during some seasons of the year, but its height 
varies. In general, wetness is not a hazard, but farm 
operations are occasionally delayed because of excess mois- 
ture. This soil warms rather slowly in spring, and the 
surface layer puddles if it is tilled too soon after rains. 
Where tile drainage has been provided, field operations 
can be more timely than where drainage is lacking. The 
areas In upland drainageways need tile drains that can 
remove the seepage water. 

In many places this soil is managed with the adjoining 
soils. It is suited to corn or other row crops. Tillage 
needs to be on the contour, however, or terraces should be 
constructed in areas used for corn or other row crops. 
Row crops can be grown intensively where terraces have 
been constructed. Where management is good, yields of 
corn are generally above average. Meadow ought to be 
included in the rotation if the tilth becomes poor, and lime 
is needed for legumes. Response to fertilizer is good. 
(Capability unit ITe-3) 


Frankville Series 


Soils that are well drained are in the Frankville series. 
These soils formed in 15 to 30 inches of loess over lime- 
stone bedrock. When moist, their surface layer is mod- 
erately dark colored, but it is somewhat light colored 
when dry. In areas that are not eroded, the profile con- 
tains a light-colored subsurface layer. The slopes range 
from 5 to 18 percent. : 
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The Frankville soils are on convex ridges and on side 
slopes. They are mainly in the western part of the county, 
near the valleys of rivers and their tributaries. These soils 
are below Downs and Nasset soils and above Nordness 
soils and Steep rock land. The individual areas vary in 
size, Except for some of the more sloping areas, however, 
they are generally large enough to be managed separately. 

Representative profile: 

0 to 6 inches, very dark gray, friable silt loam. 

6 to 28 inches, dark-brown to brown and yellowish-brown, 
friable silt loam and -silty clay loam; some silt coatings 
on the surfaces of the peds. 

23 to 28 inches, yellowish-brown, very firm clay underlain 
by hard limestone bedrock. 

In general, the surface layer ranges from very dark 
gray to very dark grayish brown in color and from 4 to 8 
inches in thickness. In places the surface layer is lighter 
colored, however, because it is mixed with the light-col- 
ored subsurface layer. In some areas that are not eroded, 
the subsurface layer is absent. In those areas an abrupt 
boundary separates the plow layer from the dark-brown 
or brown subsoil. 

These soils are moderately permeable and have very 
low or low available moisture capacity. The root zone of 
some crops is limited by the limestone near the surface. 
Runoff causes erosion where these soils have only a sparse 
cover of plants. Losing additional soil material is serious 
because the limestone near the surface already limits the 
yields of many crops. 

The gently sloping or sloping areas of these soils are 
suited to row crops if they are properly managed. The 
steeper areas are suited to permanent pastures, trees, and 
wildlife habitats. 

These soils are slightly acid to medium acid. There- 
fore, lime is needed for legumes. The soils are low in 
available nitrogen and phosphorus and low to medium 
in available potassium. 

Frankville silt loam, 5 to 9 percent slopes (FrCc)—The 
surface layer of this soil varies in thickness and color, 
depending on the amount of erosion that has taken place. 
In some places the surface layer is very dark gray or very 
dark grayish brown, and it is underlain by a distinct, light- 
colored subsurface layer. In other places the surface layer 
is very dark grayish brown or grayish brown and is under- 
lain by a dark-brown or brown subsoil. In those places 
the former subsurface layer is now a part of the plow Jayer. 
The underlying limestone is at a depth of 15 to 80 inches. 

This Frankville soil is on narrow, convex ridges and on 
short side slopes, downslope from Nasset and Downs soils. 
Below it are steeper Frankville soils, Nordness soils, and 
Steep rock land. Because most of the individual areas 
are small, this soil is commonly managed with the steeper 
Frankville soils downslope. 

Included in the mapped areas of this soil are severely 
eroded patches in which the surface layer is dark brown or 
brown. In those areas the surface layer is very low in 
content of organic matter and is in poor tilth. 

_ Where the cover of plants is sparse, this Frankville soil 
is easily eroded by runoff. Tillage should be on the con- 
tour or the soil ought to be stripcropped if corn or other 
row crops are grown. Row crops can be grown 1 year in 
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4 where this soil is terraced or stripcropped. Most areas 
of this soil are not suitable for terraces, however, because 
of the limestone near the surface. 

If management is good, yields of corn are generally 
average, but lime is needed for legumes. Response to 
fertilizer is good to moderate. (Capability unit IIIe—5 

Frankville silt loam, 9 to 14 percent slopes, mod- 
erately eroded (FrD2)—This soil is cultivated in most 
places. In the cultivated areas, the plow layer is very dark 
grayish brown when moist and is somewhat light colored 
when dry. In most places the former subsurface layer is 
now a part of the plow layer. In many places near drain- 
ageways that cut into sidehills, the surface layer of this 
soil is dark colored below plow depth. Limestone is at a 
depth between 15 and 30 inches, but it is generally at a 
greater depth upslope than downslope. 

This soil is on the convex side slopes of ridges, below less 
sloping Frankville, Downs, and Nasset soils and above 
Nordness soils and Steep rock land. Many of the indi- 
vidual areas are small. Therefore, this soil is often man- 
aged with the soils on the adjacent side slopes. 

This soil is easily eroded when the surface is bare or has 
only a sparse cover of plants. Because the growth of some 
crops is already limited by the limestone near the surface, 
loss of additional soil material would-be critical. ‘ 

This soil is suitable for pasture. Corn or some other 
row crop can be grown 1 year in 6, however, if the area is 
stripcropped or when a pasture is renovated. This soil is 
not suitable for terraces, because of the limestone near the 
surface. 

Even if management is good, yields of corn grown on 
this soil are generally only average or below for this 
county, Pastures that have been seeded respond to ap- 
plications of manure, lime, and commercial fertilizer. 
(Capability unit [Ve-3) 

Frankville silt loam, 14 to 18 percent slopes, mod- 
erately eroded (FrE2).—The surface layer of this soil varies 
in thickness and color. The surface layer in areas that are 
wooded or in permanent pasture is 4 to 6 inches thick and 
is very dark gray or very dark grayish brown. In many 
of those areas, the surface layer is underlain by a distinct, 
light-colored subsurface layer. In cultivated areas the 
surface layer is slightly lighter colored because it is mixed 
with the subsurface layer. Limestone bedrock is at a 
depth between 15 and 24 inches in most places, but in gen- 
eral, the depth ranges from 15 to 30 inches. Included in 
the mapped areas of this soil are a few small areas in which 
limestone is at a depth of only 12 to 20 inches. 

This soil is on convex side slopes. It is above Nordness 
soils and Steep rock land and below Nasset and other 
Frankville soils. The individual areas vary in size, but 
many of them are small. 

Runoff erodes this Frankville soil when the surface is 
bare or is only sparsely covered by plants. Grazing should 
be controlled in the areas in pasture so that this soil has a 
cover of plants at all times. When a pasture is renovated, 
not all of the cover of plants should be destroyed. Control 
of brush is needed in some of the areas that are pastured. 

This soil is suited to permanent pastures, trees, and wild- 
life habitats. In the pastures, manure, lime, and com- 
mercial fertilizer are needed to help establish the stand. 
(Capability unit VIe-2) 
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Hagener Series 


In the Hagener series are excessively drained, dark- 
colored soils of the uplands. These soils formed in loamy 
sand and sand. Their slopes range from 0 to 14 percent. 

The Hagener soils are on benches, ridges, and side 
slopes in the western part of the county. In most places 
they occur as small islands, adjacent to such medium-tex- 
tured soils as the Ostrander and Kenyon. Most of the 
individual areas are small. 

Representative profile: 

0 to 18 inches, very dark brown and very dark grayish- 
brown, loose loamy sand. 

18 to 25 inches, very dark grayish-brown and brown to 
dark-brown, loose sand. 

25 to 60 inches, yellowish-brown and yellow, loose sand. 

The surface layer ranges from 6 to 18 inches in thick- 
ness. In some places, however, the soil is moderately 
dark colored to a depth of 25 inches. 

The intake of water is rapid, but permeability is very 
rapid and the available moisture capacity is very low. 
Much of the moisture is lost through deep percolation. 
Where the cover of plants is sparse, wind erosion is a 
hazard, and water erosion is also a hazard in bare slop- 
ing areas. These soils do not supply enough moisture 
for plants to make good growth. Adding manure or 
other organic residue does not greatly improve their mois- 
ture-holding capacity. Crop residue should be left on 
the surface to give protection from wind erosion. 

These soils are easily tilled. They warm up quickly in 
spring, and they can be worked soon after rains. The 
soils can be used for row crops if they are properly man- 
aged, but yields of all crops are below average, even if 
management is good. 

These soils are acid. Therefore, lime is needed if a 
stand of legumes is to be established. These soils are very 
low in available nitrogen, phosphorus, and potassium. 

Hagener loamy sand, 0 to 2 percent slopes (HaA).— 
This soil has a very dark brown or very dark gray surface 
layer. The surface layer is 10 to 18 inches thick im places. 

This soil is on stream benches and ridges. On the 
benches it is adjacent to Dickinson soils in many places. 
In many areas of the uplands, this soil occurs as a small 
island of sandy material adjacent to medium-textured 
soils. The individual areas are small. Therefore, this 
soil is generally managed with the adjoining soils. In- 
cluded in the mapped areas of this soil are a few small 
as in which the texture of the surface layer is sandy 

oam. 

When the surface is bare during periods of little rain- 
fall, this Hagener soil is susceptible to wind erosion. 
Therefore, crop residue ought to be left on the surface. 

Corn or other row crops can be grown 2 years in 4 on 
this soil. Yields that are only average or below are gen- 
erally to be expected because of the limited supply of 
moisture. Nevertheless, in years when rainfall is timely, 
yields can be above average. Most of the acreage is culti- 
vated and is farmed with the Dickinson soils. 

Lime is needed where a stand of legumes is to be estab- 
lished on this soil. Response to fertilizer is moderate to 
poor. (Capability unit TVs-1) 

Hagener loamy sand, 2 to 5 percent slopes (HaB).— 
This soil has a surface layer that is very dark brown. The 
surface layer is 8 to 12 inches thick. 
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This soil is mainly on convex ridges and on side slopes, 
but in a few places it is on slopes that border stream 
benches. In many places it occurs as a small island of 
sandy material, adjacent to medium-textured soils. Most 
of the individual areas are small, and many of them are 
managed with the adjoining soils. Included in the mapped 
areas of this soil are a few spots in which the texture of 
the surface layer is sandy loam. 

Wind and runoff erode this soil where the cover of plants 
is sparse. Tillage should be on the contour when a row 
crop is grown, and crop residue ought to be left on the 
surface to give protection from wind erosion. This soil is 
not suitable for terraces; the sand in the subsoil is infertile, 
and the sandy material in the back slopes has poor 
stability. 

If this soil is farmed on the contour, corn or other row 
crops can be grown 2 years in 4. The amount of moisture 
in the subsoil is limited, however, and yields of corn are 
generally below average, even if management is good. 
Nevertheless, these yields can be above average when rain- 
fall is especially timely. 

Lime is needed for legumes grown on this soil. The 
moisture-holding capacity is not improved by adding 
manure. Response to commercial fertilizer is moderate to 
poor. (Capability unit [TVs—1) 

Hagener loamy sand, 5 to 14 percent slopes (Hab).— 
The surface layer of this soil varies in color and thickness. 
In most places it is 6 to 12 inches thick and is very dark 
brown to very dark grayish brown. In some places at the 
base of slopes, the surface layer is as thick as 18 inches and 
the moderately dark color extends to a depth of 24 inches. 

In some places this soil is on narrow, convex ridges. It 
is mainly on convex side slopes, however, and is below less 
sloping Hagener soils in many places. Downslope from it 
in most places are medium-textured Floyd and Clyde soils 
in drainageways. The individual areas are small. 

Included in mapped areas of this soil are severely eroded 
spots in which the surface layer is brown or dark brown. 
In those places the texture of the surface layer is sand. 

Runoff erodes this Hagener soil easily when the surface 
is bare or is only sparsely covered by plants. Wind erosion 
is also a hazard when the surface is bare. Therefore, crop 
residue ought to be left on the surface and this soil should 
be farmed on the contour or stripcropped when corn or 
other row crops are grown. If the areas are stripcropped, 
row crops can be grown 2 years in 5. This soil is not suit- 
able for terraces, because of the unstable, sandy material in 
the back slopes and the infertile, sandy subsoil near the sur- 
face. The amount of subsoil moisture is not adequate for 
the good growth of crops. Therefore, yields are generally 
below average, although they may be much better in years 
when rainfall is timely. 

Lime is needed for legumes grown on this soil. Re- 
sponse to fertilizer is poor. (Capability unit [Vs-2) 


Hayfield Series 


In the Hayfield series are somewhat poorly drained 
soils that have a dark-colored surface layer and a light- 
colored subsurface layer. These soils formed in loamy 
material that is 24 to 45 inches thick over leached sand 
and gravel. No stones or pebbles are on the surface, but 
some are in the subsoil in places. An abrupt boundary 
separates the surface layer from a distinct, light-colored 
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subsurface layer. The slopes range from 0 to 4 percent. 

These soils are on stream benches and in a few broad 
drainageways in the uplands. Where they are on benches, 
they are adjacent to Kato and Sattre soils. In upland 
drainageways they are downslope from areas of Oran, 
Floyd, and Clyde soils. Both Ilayfield soils that are 
moderately deep over sand and gravel and Hayfield soils 
that are deep over sand and gravel are mapped in Win- 
neshiek County. 

Representative profile of Hayfield loam, deep: 

0 to 7 inches, very dark brown, friable loam. 

7 to 11 inches, dark grayish-brown to grayish-brown, friable 

a, 40 inches, mottled grayish-brown, brown, yellowish- 
brown, strong-brown, and light brownish-gray, friable loam, 
light clay loam, and sandy loam; some gravel at a depth 
of 29 inches and below. 

40 to 45 inches, strong-brown and grayish-brown to light 
brownish-gray, loose sand and gravel. 

The thickness of the surface layer ranges from 4 to 10 
inches. The color of the surface layer ranges from black 
to very dark brown or very dark gray. 

The available moisture capacity of the deep Hayfield 
soils is medium to high, but the available moisture capac- 
ity of the moderately deep Hayfield soils is only medium. 
Permeability is moderate in the loamy material, but it is 
rapid in the underlying sand and gravel. In most places 
the intake of water is good. The moderately deep Hay- 
field soils are slightly droughty. In places they lose some 
moisture from the subsoil through deep percolation. The 
deep Hayfield soils are occasionally wet because the water 
table rises into the sand and gravel in some seasons. 

Row crops can be grown on these soils under proper 
management. Rains must be timely, however, for yields 
to be good on the moderately deep Hayfield soils. Also, 
the roots of some crops make only limited growth in dry 
years because of the underlying sand and gravel. In 
some years tile drainage is needed in some areas of the 
deep Hayfield soils. 

The Hayfield soils are medium acid, and lime is needed 
for the optimum growth of crops. These soils are low in 
available nitrogen, phosphorus, and potassium. : 

Hayfield loam, deep, 0 to 3 percent slopes (HdA)—The 
surface layer of this soil ranges from 6 to 10 inches in 
thickness and from very dark gray to black in color. Be- 
neath the surface layer is a distinct, light-colored subsur- 
face layer. No stones or pebbles are on the surface. Depth 
to sand and gravel ranges from 36 to 45 inches. 

This soil is on benches and in upland drainageways. It 
‘is adjacent to Sattre soils on benches and below Floyd, 
Clyde, and Oran soils in drainageways. Included in the 
mapped areas of this soil are a few places where sandy or 
silty material has been deposited on the surface. 

This Hayfield soil is slightly wet because the water table 
is generally within the layer of sand and gravel in spring. 
The water table usually drops during the growing season. 
Therefore, wetness does not affect the yields of crops in 
most places. Tile drainage is needed in years when the 
amount of rainfall is above normal. 

Corn and other row crops can be grown intensively on 
this soil. Yields of corn that are above average are ob- 
tained if management is good. Response to fertilizer is 
good, but for optimum yields, lime should be applied. 
(Capability unit I-3) 


SOIL 
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‘Hayfield loam, moderately deep, 0 to 4 percent slopes 
{HmA].—-The surface layer of this soil is 4 to 8 inches thick 
and is very dark brown or very dark gray. Below the sur- 
face layer is a distinct, light-colored subsurface layer. No 
stones or pebbles are on the surface, but sand and gravel 
are at a depth of 24 to 36 inches. 

This soil is on stream benches and in a few places in up- 
land drainageways. It isadjacent to Kato and Sattre soils. 
The individual areas are small, and much of the acreage is 
managed with the adjoining soils. 

The available moisture capacity is medium, and this soil 
is droughty in years when rainfall is average. The water 
table is usually low during the growing season, but a sea- 
sonal high water table may delay fieldwork in spring. 
The underlying sand and gravel limit the root growth of 
some crops. 

Corn or other row crops can be grown intensively on this 
soil, but yields are variable and depend on the timeliness 
of rains. In years when the average amount of rainfall 
is received, yields of corn are generally above average for 
the county if management is good. 

Lime is needed for the optimum growth of crops grown 
on this soil. Response to fertilizer is good. (Capability 
unit ITs-1) 


Huntsville Series 


In the Tiuntsville series are well-drained soils that 
formed in silty alluvium. These soils have a dark-colored 
surface layer that is high in content of organic matter, 
and they are free of stones or pebbles. The slopes range 
from 0 to 6 percent. 

These soils are at the base of upland slopes and at the 
mouths of drainageways that fan out onto bottom lands 
and low stream benches. On the bottom lands, they 
grade to Kennebec, Lawson, and Otter soils. On the 
benches, they are adjacent to Rowley soils. Most of the 
areas are small, but a few are large enough to be managed 
separately. 

Representative profile : 

0 to 31 inches, black, friable silt loam, 

31 to 52 inches, very dark grayish-brown and dark-brown, 
friable silt loam. ‘ 

52 to 64 inehes, dark-brown to brown, friable silt loam. 

The color of the surface layer ranges from black to 
very dark brown or very dark gray. The thickness of 
the surface layer ranges from 20 to 80 inches. 

These soils have high or very high available moisture 
capacity. Permeability is moderate. 

These soils are suitable for cultivated crops, but the 
sloping areas are likely to erode when the surface is bare. 
Soil material from the soils upslope is deposited on their 
surface by runoff. 

These soils are in good tilth and are easily cultivated. 
Wetness is usually not a problem, but occasionally these 
soils receive some water from overflow. The soils are 
medium in available nitrogen and potassium but are low 
in available phosphorus. In most places lime is not 
needed for legumes. 

Huntsville silt loam, 0 to 2 percent slopes (HuA).—This 
soil has a very dark brown or black surface layer that is 
20 to 30 inches thick. The surface layer is high in content 
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of organic matter, has granular structure, and is in good 
tilth. 

This soil is at the mouths of upland drainageways that. 
fan out onto bottom lands and stream benches. Adjacent 
to it are Lawson, Kennebec, and Otter soils. 

In some places runoff from the soils upslope has de- 
posited about 6 inches of light-colored, silty material on the 
surface of this soil. Diversion terraces placed upslope can 
be used to control runoff and to prevent further silting. 
Protection from overflow is also needed. 

Corn or other row crops can be grown intensively on this 
soil, and yields of corn are generally above average if good 
management is used. Response to fertilizer is very good. 
(Capability unit I-2) 

Huntsville silt loam, 2 to 6 percent slopes (HuB)—The 
surface layer of this soil is very dark brown and is 20 to 
24 inches thick. In places about 6 inches of light-colored, 
recent silty sediment is on the surface. In a few other 
places, spots where 6 to 18 inches of light-colored silty 
material has been deposited on the surface are included in 
the mapped areas of this soil. 

This Huntsville soil is at the base of upland slopes that 
grade to bottom lands or stream benches. It is below soils 
derived from loess and above Lawson, Kennebec, and Otter 
soils on bottom lands. Adjacent to it on stream benches 
are Rowley and Festina soils. 

This Huntsville soil receives some runoff from higher 
lying areas. It can be protected from overflow and from 
deposition and gullying by placing diversion terraces 
upslope. 

Corn or other row crops can be grown intensively on this 
soil if farming is on the contour. Yields of corn are gen- 
erally above average if management is good. Response 
to fertilizer is very good. (Capability unit ITe-2) 


Jacwin Series 


In the Jacwin series are somewhat poorly drained soils 
that have a dark-colored surface layer. These soils are 
on the uplands, where they formed in 15 to 30 inches of 
loamy glacial material over fine-textured shale. Above 
the shale in many places is a layer of sandy material that 
is 2 to 6 inches thick. The slopes range from 0 to 14 per- 
cent. 

These soils are on structural benches and side slopes 
in the western part of the county. They are adjacent to 
Marlean soils and to soils of the deep, clay shale sub- 
stratum phases of the Kato series. Steep rock land is 
either upslope or downslope from them. Many of the 
individual areas are small. 

Representative profile: 

0 to 19 inches, black, friable loam. 

19 to 27 inches, very dark grayish-brown, light olive-brown, 
and yellowish-brown, friable loam and sandy clay loam. 

27 to 48 inches, yellowish-brown and greenish-gray, very 
firm silty clay loam or silty clay shale. 

The color of the surface layer ranges from black to 
very dark gray, and the thickness of that layer ranges 
from 8 to 20 inches. In places the texture of the surface 
layer is silt loam instead of loam. Stones and pebbles 
are on the surface or in the subsoil in some places. 

These soils have high available moisture capacity, but 
because of the high content of clay, not all of the mois- 
ture is available for plants. Permeability is moderate 


above the underlying shale and slow or very slow in the 
shale. 

During wet seasons, seepage causes a temporary 
perched water table that makes these soils wet. These 
soils dry out slowly, and the surface layer puddles if it is 
worked when wet. Tile drainage is needed, but the tile 
drains must be placed correctly and the backfilling done 
properly for them to work well. The soils should be 
checked in the field to determine the correct. spacing and 
depth needed for the tile. The sloping areas are subject 
to water erosion when their surface is only sparsely cov- 
ered by plants. 

These soils are suited to row crops if they are properly 
managed. The root growth of some plants is slightly 
limited, however, by the shale near the surface. These 
soils are neutral or slightly acid. Therefore, lime is 
needed only occasionally. The soils are medium in avail- 
able nitrogen and are low in available phosphorus and 
potassium. 

Jacwin loam, 0 to 2 percent slopes (JaA).—This soil has 
a black surface layer that is 16 to 20 inches thick. The 
surface layer is high in content of organic matter and is 
generally in good tilth. 

This soil is mainly on high structural benches and on 
low foot slopes, but 1t occupies a few areas in or adjacent 
to upland drainageways. Both upslope and downslope 
from it are other Jacwin soils and Steep rock land. In 
places this soil is adjacent to Calamine soils and to deep, 
clay shale substratum phases of the Kato series. Included 
in mapped areas of this soil are places in which the sur- 
face layer is thinner than typical and that contain an in- 
distinct subsurface layer. 

This Jacwin soil receives seepage water from the soils 
upslope. The water table is moderately high during wet 
seasons, but its height varies. Farming is often delayed 
unless tile drains have been installed. Placing interceptor 
tile drains properly in this soil is important because of 
the shale near the surface. The tile drains must not be 
placed too deep in the clay shale, and the backfill should 
be made of porous material. 

Where this soil is tile drained, corn or other row crops 
can be grown 3 years in 5. Yields of corn are generally 
above average if good management is used. Meadow 
should be included in the rotation if tilth becomes poor. 
Response to fertilizer is moderate to good. (Capability 
unit IIw-4) 

Jaewin loam, 2 to 5 percent slopes (Ja8).—The surface 
layer of this soil is black to very dark gray and is 12 to 
18 inches thick. Where this soil is near the base of steep 
slopes, as much as 6 inches of lighter colored silty ma- 
terial has been deposited on the surface. 

This soil is on high structural benches and on foot slopes, 
both upslope and downslope from Marlean soils and Steep 
rock land. A few areas are in or adjacent to upland 
drainageways and are adjacent to Calamine soils and to 
deep, clay shale substratum phases of the Kato series. 

Included in mapped areas of this soil are areas of a 
soil that has had 6 to 18 inches of light-colored material 
deposited on the surface. Also included are a few small 
areas in which the surface layer is thinner than typical 
and that contain an indistinct subsurface layer. . 

Runoff from the soils upslope causes erosion when th 
cover of plants is sparse. This soil is wet as a result of 
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the seepage in the sandy material above the clay shale. 
The surface layer puddles easily if it is worked when wet. 

Corn or other row crops can be grown 38 years in 5 if 
this soil is tile drained and tilled on the contour. Correct 
placement of the tile drains is important, however, because 
of the clay shale in the subsoil and substratum. The tile 
drains must not be placed too deep in the shale. The back- 
fill ought to be made of porous material. 

If management is good, yields of corn are generally 
average or above. Legumes normally do not need lime. 
Response to fertilizer is moderate to good. (Capability 
unit IIe-5) 

Jacewin loam, 5 to 9 percent slopes (JaC).—This soil has 
a black or very dark gray surface layer that is 8 to 16 
inches thick. In places as much as 6 inches of lighter 
colored silty material has been deposited on the surface. 

This soil is on sloping, high structural benches and on 
foot slopes. In many places it is downslope from Calamine 
and less sloping Jacwin soils. Both upslope and down- 
slope from it in many places are Marlean soils and Steep 
rock land. 

Included in the mapped areas of this soil are areas in 
which 6 to 18 inches of light-colored material has been 
deposited on the surface. Also included are eroded spots 
where only 8 to 8 inches of the dark-colored surface layer 
remains. Other inclusions consist of small areas, mainly 
in the northern and eastern parts of the county, where the 
profile contains an indistinct subsurface layer. In those 
areas the soil material is silty above the shale. 

Runoff, both from higher areas of this soil and from 
other soils upslope, causes erosion when the cover of plants 
is sparse. In some seasons this soil is also wet because of 
seepage that occurs above the clay shale. 

This soil can be tilled on the contour or stripcropped, 
and it ought to be tile drained. It is not suitable for 
terraces, because of the very firm shale near the surface. 
The correct. spacing and the depth needed for the tile 
drains should be checked in the field. 

If this soil is stripcropped and artificially drained, corn 
or other row crops can be grown 2 years in 5. Meadow 
crops should make up a larger part of the rotation, how- 
ever, if tilth becomes poor. Where good management is 
used, yields of corn are generally about average for the 
county. In most places legumes do not need lime. Re- 
sponse to fertilizer is moderate. (Capability unit IITe-6) 

Jacwin loam, 9 to 14 percent slopes (JaD)-—This soil 
generally has a black to very dark gray surface layer that 
is 12 to 18 inches thick. In a few places, however, only 3 
to 8 inches of the surface layer remains. Stones and 
pebbles are in the subsoil, but the surface layer is free of 
them in many places. 

This soil is on high foot slopes, below Marlean and 
other Jacwin soils. In a few places, it is upslope from 
Rockton soils and Steep rock Jand. The individual areas 
are rather small. 

Included in mapped areas of this soil are a few patches, 
mainly in the northern and eastern parts of the county, 
in which a layer of silty material overlies the shale. Also 
included are areas of soils that are underlain by shale at 
a depth of 30 to 40 inches. Other inclusions consist of a 
few small spots in which the shale is underlain by lime- 
stone at a depth of 30 to 50 inches. 


This Jacwin soil is susceptible to water erosion when it 
is only sparsely covered by plants. Seepage from the soils 
upslope make it wet. 

This soil is suited both to hay and pasture. It is mainly 
in permanent pasture, however, because the individual 
areas are small and because the adjoining soils are better 
suited to that use. If the areas are large enough, they 
can. be planted to a row crop when a pasture is renovated. 
Also, corn or other row crops can be grown 1 year in 6 if 
this soil is stripcropped. 

If corn is grown, yields are below average, even if man- 
agement is good. The pastures respond to applications of 
nitrogen and phosphate. Legumes may benefit from ap- 
plications of lime. (Capability unit [Ve-5) 


Kato Series 


Somewhat poorly drained soils are in the Kato series, 
These soils formed in 24 to 42 inches of loamy glacial 
sediments that are underlain by loamy sand and sand. 
The slopes range from 0 to 9 percent. 

In Winneshiek County a moderately deep phase, a deep 
phase, and a deep, clay shale substratum phase of these 
soils are mapped. In the moderately deep phase, sandy 
material is ata depth of 24 to 36 inches. In the deep soil 
that lacks a clay shale substratum, sandy material is at a 
depth of 36 to 42 inches. In the other deep Kato soil, 
sandy material is also at a depth of 36 to 42 inches and 
this material grades to clay shale below that depth. 

In most places the Kato soils are on stream benches or 
on high structural benches, but they are in broad upland 
drainageways in a few places. The individual areas vary 
in size. 

Representative profile of a moderately deep Kato soil: 

0 to 15 inches, black, friable loam, 

15 to 27 inches, very dark grayish-brown, grayish-brown, and 
olive, friable loam, grading to sandy loam; some yellowish- 
brown motiles. 

27 to 42 inches, yellowish-brown, brownish-yellow, light yel- 
lowish-brown, light-gray, and gray, very friable and loose 
loamy sand and sand. 

The surface layer ranges from 12 to 20 inches in thick- 
ness, and its texture is silt loam in some places. Depth to 
sandy material ranges from 24 to 42 inches, 

These soils vary in available moisture capacity. In the 
deep Kato soils, the available moisture capacity is medi- 
um to high, but it is medium in the moderately deep Kato 
soil. Permeability is moderate in the loamy subsoil but 
rapid in the sandy substratum. It is very slow in the 
shale underlying the deep Kato soils that have a clay 
shale substratum. Seepage water that drains to the Kato 
soils that have a clay shale substratum causes a tempo- 
rary perched water table because of the underlying shale. 

The sloping areas are susceptible to erosion when the 
surface is bare or is only sparsely covered by plants. Be- 
cause the moderately deep Kato soil is slightly droughty, 
rains must be timely for good yields on that soil. The 
Kato soils that are underlain by clay shale should be tile 
drained. 

These soils are slightly acid to neutral. They are medi- 
um in available nitrogen and low in available phosphorus 
and potassium. 

‘Kato loam, moderately deep, 0 to 4 percent slopes 
(KaA).—This soil has the profile that is described for the 
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series, Its surface layer is black and is 12 to 16 inches 
thick. In places the soil material is moderately dark col- 
ored to a depth of 24 inches. Loamy sand and sand are at 
a depth of 24 to 36 inches. 

This soil is on stream benches and in upland drainage- 
ways. It is adjacent to Kato loam, deep, 0 to 4 percent 
slopes, and to Waukegan soils. The individual areas are 
small. Therefore, this soil is commonly managed with the 
adjoining soils. 

Included in mapped areas of this soil are a few areas of 
soils that have a distinctly mottled and slightly grayer sub- 
soil than typical. Also included are areas of soils that 
have had 6 to 12 inches of light-colored material deposited 
on their surface. 

The root zone is limited, and crop yields vary according 
to the timeliness of rains. Except where the water table is 
high, this soil warms up quickly in spring, and it can be 
worked soon after rains. During wet seasons, water satu- 
rates the underlying sand. This wetness is seasonal, and 
tile drainage is beneficial in some years in the early part of 
the growing season. Because the intake of water is good 
and this soil is nearly Jevel, only a small amount of water 
runs off. 

If proper management is used, corn and other row crops 
can be grown intensively on this soil. Yields of corn are 
generally above average, but they vary, depending on the 
timeliness of rains. Response to fertilizer is good. 
(Capability unit TIs-1) 

Kato loam, deep, 0 to 4 percent slopes (KdA).—The sur- 
face layer of this soil is 16 to 20 inches thick. It is black 
or very dark gray and is high in content of organic matter. 
Loamy sand or sand is at a depth of 36 to 42 inches. 

This soil is mainly on stream benches. A few tracts, 
showever, are in upland drainageways, adjacent to the mod- 
erately deep Kato soil and to Clyde, Floyd, and Wauke- 
gan soils. In some places the areas are large enough to be 
managed separately. 

The underlying sandy substratum is saturated during 
wet seasons, but itisdry insummer. Tile drains can make 
farming more timely in spring. These drains function 
well, and outlets can be obtained in most places. 

This soil is suited to intensive use for corn and other row 
crops. Yields of corn are generally above average if 
proper management is used. Response to fertilizer is very 
good. (Capability unit ITw-1) 

Kato loam, deep, clay shale substratum, 1 to 5 per- 
cent slopes (Ks8).—This soil has a black or very dark gray 
surface layer, and the dark color extends to a depth of 
about 24 inches in places. In most places the surface layer 
is between 16 and 20 inches thick. Loamy sand or sand is 
at a depth of 36 to 42 inches. Beneath the sandy material 
is silty clay shale. 

This soil is on high structural benches, adjacent to Cala- 
mine and Jacwin soils. It is also in upland drainageways 
and at the base of slopes, below Marlean and Rockton soils 
and Steep rock land. The areas are small, and many of 
them are managed with the adjoining soils. Included in 
mapped areas of this soil are patches of a soil that has had 
6 to 18 inches of light-colored material deposited on its 
surface. 

A moderately high water table makes this Kato soil wet, 
and water seeps into the sandy layer above the shale. 
Farming is often delayed in areas that are not tile drained. 
Proper placement of the tile drains is important because 
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of variations in the depth and thickness of the layer of 
sand and of the underlying shale. 

Corn and other row crops can be grown intensively on 
this soil. Tile drains are needed, however, to help to im- 
prove yields and to allow farming to be more timely. 
Yields of corn are generally above average if good man- 
agement is used. Response to fertilizer is good. (Capa- 
bility unit ITw-4) 

Kato loam, deep, clay shale substratum, 5 to 9 per- 
cent slopes (KsC)—This soil generally has a black or 
very dark gray surface layer that is 8 to 12 inches thick. 
In some areas, however, the surface layer is only 3 to 8 
inches thick. Depth to loamy sand or sand ranges from 36 
to 42 inches. Below the sand is clay shale. 

This soil is on convex slopes that are adjacent to struc- 
tural benches. In places it is downslope from Rockton and 
Marlean soils and Steep rock land. In many other places, 
it is also downslope from less sloping Kato soils and ad- 
jacent to Calamine and Jacwin soils. The individual areas 
are rather small. Therefore, this soil is often managed 
with the less sloping Kato soils that have a substratum of 
clay shale. Included in mapped areas of this soil are a few 
spots in which the shale contains several fragments of 
limestone. 

This soil is subject to erosion when it is only sparsely 
covered by plants. Crops can be tilled on the contour or 
grown in contour strips. During some parts of the year, 
the water table is moderately high as a result of seepage, 
but its height varies. If tile drains are installed, increased 
yields are feasible and farming can be more timely. Cor- 
rect placement of the tile drains is critical, however, be- 
cause of variations in the thickness of the sand and in the 
depth to clay shale. 

Where this soil is tile drained and stripcropped, corn 
and other row crops can be grown 2 years in 5. If man- 
agement is good, yields of corn are generally average or 
above. Response to fertilizer is moderate to good. (Capa- 
bility unit IITe-6) 


Kennebec Series 


Moderately well drained soils that formed in friable, 
silty alluvium are in the Kennebec series. The surface 
layer of these soils is thick, and it is dark colored both 
when moist and when dry. The dark color extends to 
a depth of 3 feet or more. These soils do not contain 
stones or pebbles. Their slopes range from 0 to 2 per- 
cent. 

The Kennebec soils are adjacent to Lawson soils on 
first bottoms and low stream benches. In places they 
are near the Rowley, Otter, and Huntsville soils. Be- 
cause the areas of Kennebec soils in Winneshiek County 
are intermingled with areas of Lawson soils, the Ken- 
nebec soils are mapped and managed with those soils. 

Representative profile: 


0 to 26 inches, very dark brown, friable silt loam. 
26 to 47 inches, black, friable silt loam. 


In places the soil material below a depth of 30 inches 
consists of very dark gray silt loam to light silty clay 
loam. If loam material is present, it is generally below 
40 inches. 

These soils have a high available moisture capacity 
and moderate permeability. In most places the water 
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table is below a depth of 4 feet, but its height is variable. 
The Kennebec soils are flooded during periods when a 
large amount of rainfall is received. 

These soils are suited to intensive use for row crops. 
Their supply of available nitrogen is low, and their sup- 
ply of available phosphorus and potassium is medium. 
They are neutral to slightly acid; lime is generally not 
needed. 


Kenyon Series 


In the Kenyon series are moderately well drained soils 
that have a dark-colored surface layer. These soils 
formed in 14 to 24 inches of loamy material over gla- 
cial till, The loamy material is separated from the till 
by a slight concentration of stones and pebbles. The 
slopes range from 2 to 5 percent. 

The Kenyon soils are on convex ridges and on side 
slopes of uplands in the western part of the county. 
They are adjacent to Ostrander soils and, in places, to 
Bassett and Racine soils. Below them are Floyd and 
Clyde soils. Many of the individual areas are large 
enough to be managed separately. 

Representative profile: 

9 _ 12 inches, black and very dark grayish-brown, friable 
oam. 

12 to 55 inches, dark-brown to brown, dark yellowish-brown, 
and yellowish-brown, friable loam; some stones and peb- 
bles at a depth of 16 inches and below; a few grayish- 
brown coatings and mottles in the lower part. 

55 to 65 inches, mottled yellowish-brown and gray, friable 
loam that contains some pebbles. 

Where these soils are slightly eroded, the color of the 
surface layer ranges from black to very dark grayish 
brown. In many places these soils are free of stones to 
a depth of 14 to 24 inches, but most areas contain a few 
pebbles. Stones and pebbles are noticeable below the 
loamy material. 

These soils are easily eroded by runoff when they are 
only sparsely covered by plants. They have a seasonal 
perched water table, and they dry out slowly in spring. 
The available moisture capacity is high, and permeabil- 
ity is moderate to moderately slow. A system of random 
tile drains has been installed in some areas. 

These soils are suited to row crops. They are acid, 
however, and are low in available nitrogen, phosphorus, 
and potassium. Crops grown on them respond to appli- 
cations of lime. 

Kenyon loam, 2 to 5 percent slopes (KyB).—This is the 
only Kenyon soil mapped in the county. Its surface layer 
is black or very dark beet but the color grades to very 
dark grayish brown with increasing depth. A few stones 
or pebbles are below a depth of 14 to 24 inches. 

This soil is on convex ridges and side slopes, adjacent to 
Ostrander soils and upslope from Floyd and Clyde soils. 
In places it is at the base of steeper slopes occupied by 
Ostrander, Bassett, Racine, and Atkinson soils. 

Runoff causes erosion when this soil is protected by only 
a sparse cover of plants. Therefore, tillage ought to be 
on the contour, or this soil should be terraced if a row 
crop is grown. Corn and other row crops can be grown 
intensively where this soil is terraced, but the channels of 
the terraces contain stones and pebbles. Manure or crop 
residue is needed in the channels to improve the tilth and 
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the intake of water. This soil dries out more slowly than 
the adjacent Ostrander soils, but wetness is normally a 
seasonal problem. 

Yields of corn are generally above average if good man- 
agement is used. Response to lime and fertilizer is good. 
(Capability unit Lle-1) 


Lamont Series 


In the Lamont series are well-drained to excessively 
drained soils that have a light-colored surface layer low 
in content of organic matter. These soils formed in 24 
to 48 inches of sandy and loamy material that is free 
of gravel. In many places sand or loamy sand is below 
a depth of 48 inches. The slopes range from 1 to 14 
percent. 

The Lamont soils are on convex ridges and on side 
slopes of uplands in the western part of the county. 
They are also on stream benches in the valleys of the 
major rivers. The Lamont soils are adjacent to Dickin- 
son soils and to the till subsoil variant of the Lamont 
series. In many places they occur as islands within larger 
areas of Coggon, Renova, and other medium-textured 
soils. The individual areas of Lamont soils are gener- 
ally small, but they vary in size. 

Representative profile: 

0 to 7 inches, dark grayish-brown and very dark grayish- 
brown, very friable sandy loam. 

% to 12 inches, dark grayish-brown, very friable sandy loam. 

12 to 47 inches, brown to dark-brown and dark yellowish- 
brown, friable sandy loam and loam. 

47 to 54 inches, yellowish-brown, loose sand that contains 
some fine gravel. 

In areas that have not been cultivated, the surface 
layer is 2 to 4 inches thick and is very dark gray or very 
dark grayish brown. In those areas there is a distinct, 
light-colored subsurface layer. Where this soil has been 
cultivated, part of the subsurface layer is included in 
the plow layer. The surface layer in cultivated areas 
is dark grayish brown when moist, but it is much lighter 
colored when dry. 

These soils have low available moisture capacity and 
rapid permeability. They take in water well, but the 
root growth of many plants is limited by the sandy sub- 
stratum. 

The sloping Lamont soils are subject to erosion by 
water. All of the Lamont soils are also subject to ero- 
sion by wind when the surface is bare. These soils are 
easily tilled. They warm up quickly in spring and can 
be tilled soon after rains. 

Tf these soils are properly managed, they can be used 
for row crops. They are medium acid, however, and are 
very low in available nitrogen, phosphorus, and potas- 
sium. 

Lamont sandy loam, 1 to 5 percent slopes (1aB).—The 
surface layer of this soil is generally dark grayish brown 
when moigt. It is very dark grayish brown in some places, 
but even in those areas, it 1s lighter colored when dry. : 
The surface layer is low in content of organic matter. Its 
texture is silt loam or loamy sand ina few spots. No stones 
or pebbles are on the surface. : 

This soil is on stream benches adjacent to areas of Dick- 
inson and other Lamont soils. It is also on ridges and side 
slopes adjacent to sandy Chelsea soils and to medium-tex- 
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tured soils, such as the Coggon and Renova. The individ- 
ual areas are generally less than 12 acres in size. There- 
fore, this soil is often managed with the adjoining soils. 

This soil is subject to erosion by wind or water when it 
is only sparsely covered by plants. Therefore, crop residue 
ought to be left on the surface. Where row crops are 
grown, tillage ought to be on the contour or this soil should 
be terraced or stripcropped. Corn and other row crops 
can be grown intensively where terracing or stripcropping 
is practiced. The yields are related mainly however, to 
the timeliness of rains. Yields of corn are generally about 
average for the county if good management isused. Other 
crops also are likely to make only average yields because 
the sandy or gravelly substratum is dry during part of 
the growing season. 

Lime and fertilizer are needed where a seeding of leg- 
umes is to be established. Response to fertilizer is moder- 
ate if rainfall is timely. (Capability unit IITe-7) 

Lamont sandy loam, 5 to 9 percent slopes (laC).— 
Where this soil is cultivated, its surface layer is generally 
3 to 7 inches thick and is dark grayish brown when moist. 
The surface layer is much lighter colored when dry. Near 
drainageways that cut into sidehills, the surface layer is 
slightly darker than in other places. In a few areas that 
are in permanent pasture or trees, the surface layer is very 
dark gray or very grayish brown and is 2 to 4 inches thick. 
In those places this soil contains a distinct, light-colored 
subsurface layer that is 4 to 6 inches thick. The texture of 
the surface layer is silt loam or loamy sand in a few minor 
spots. The surface is free of stones or pebbles. 

This Lamont soil is on ridges and side slopes, adjacent 
to other Lamont soils. In many places it is adjacent to 
Ceggon, Renova, and other medium-textured soils. Most 

.of the individual areas are small. 

The intake of water is good, but some runoff occurs 
when the surface layer is bare. This soil is also subject 
to wind erosion. Consequently, crop residue ought to be 
left on the surface. The substratum is usually dry; there- 
fore, crop yields depend on the timeliness of rains. 

If row crops are grown, tillage ought to be on the con- 
tour or this soil should be stripcropped or terraced. Where 
this soil is stripcropped or terraced, corn and other row 
crops can be grown 2 years in 4. Many of the areas are 
not suitable for terraces, however, because of the infertile 
sand near the surface. 

Yields of corn are generally below average on. this soil, 
even when management is good. Nevertheless, if rains are 
timely, yields may be greatly increased. Response to fer- 
tilizer is moderate to poor, depending on the supply of 
moisture. Both lime and fertilizer are needed for legumes. 

(Capability unit IITe-7) 

Lamont sandy loam, 9 to 14 percent slopes (lab) —The 
surface layer of this soil is generally dark grayish brown. 
when moist, and it is 3 to 7 inches thick. When dry, the 
surface layer is much lighter colored. It is slightly darker 
where this soil occurs at the base of slopes or near drain- 
ageways that cut into sidehills. No stones or pebbles are 
on the surface. In many places loamy sand or sand is at 
a depth of 24 to 30 inches. 

This soil is on convex side slopes below less sloping 
Lamont soils. Ina few places, it is adjacent to sandy Chel- 
sea soils and to medium-textured soils, such as the Orwood 
and Fayette. Most of the individual areas are small. 
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Included in the mapped areas of this soil are a few small 
eroded areas in which the surface layer consists of dark- 
brown to brown loam. Also included are a few patches in 
which the texture is loamy sand, sand, or silt loam at a 
depth of 20 to 40 inches. 

The intake of water is good, but this soil is susceptible to 
water erosion when the surface is bare. Crop residue ought 
to be left on the surface, so that this soil will not also be 
eroded by wind. This soil is easily tilled and can be 
worked soon after rains. The sandy substratum is usually 
dry, however, during the growing season. The growth of 
some crops is limited by this dry layer. 

Because field crops make only low yields on this soil, 
the areas are better used for hay and pasture. Corn and 
other row crops can be grown 1 year in 5, however, if this 
soil is terraced or striperopped. Yields are below average 
for this county. Many areas are not suitable for terraces, 
because of the infertile sand in the substratum. Grain 
sorghum is occasionally substituted for corn in the rota- 
tion. Lime and fertilizer are needed to establish a stand 
of hay or pasture, but the areas used for hay or pasture are 
often not plowed unless the stand is poor. Response to 
fertilizer is poor because of the low available moisture 
capacity of this soil. (Capability unit [Ve-4) 


Lamont Series, Till Subsoil Variants 


The Lamont, till subsoil variants, in this county are 
represented by well-drained soils of the uplands that 
formed in 15 to 36 inches of sandy loam over glacial 
till. The surface layer is dark colored when moist but 
light colored when dry. The slopes range from 2 to 9 
percent. 

These soils are on convex ridges and side slopes. In 
many places they are downslope from Lamont soils. The 
individual areas are small. 

Representative profile: 

0 to 7 inches, very dark gray, very friable sandy loam. 

7 to 12 inches, dark grayish-brown, very friable sandy loam. 

12 to 25 inches, brown to dark-brown and dark yellowish- 
brown, friable sandy loam and loam to sandy loam. 

25 to 54 inches, brown, yellowish-brown, and strong-brown 
loam that contains some pebbles and has some light brown- 
ish-gray coatings on the surfaces of the peds. This layer 
is underlain by light brownish-gray and strong-brown light 
clay loam. 

The color of the surface layer is generally between a 
very dark gray and a very dark brown, and the thickness 
of that layer ranges from 4 to 8 inches. In small areas, 
however, the surface layer is darker colored and thicker. 
Most areas of this soil contain a light-colored subsurface 
layer, but the former subsurface layer is part of the plow 
layer in some. places. 

The available moisture capacity is medium. Permea- 
bility is moderately rapid in the sandy loam and moder- 
ate in the loam glacial till. 

The Lamont, till subsoil variants, are medium acid to, 
strongly acid, and lime is needed for crops to grow well. 
These soils are low in available nitrogen, phosphorus, and 
potassium. fo) 

Lamont sandy loam, till subsoil variant, 2 to 9 per-. 
cent slopes (ldB).—The profile of this soil is the one de- 
seribed in the preceding paragraphs. The surface layer 
is generally very dark gray to very dark brown when 
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moist and light colored when dry, but it is darker colored 
and thicker in a few small areas. The surface layer 
ranges from 4 to 8 inches in thickness. It is low in content 
of organic matter. : 

This soil is on narrow ridges and on convex side slopes, 
in many places below and adjacent to areas of other La- 
mont soils. In many places it is above Backbone soils. 
It is above Racine and Bassett soils or adjacent to Kenyon 
and Dickinson soils in other places. 

Even though this soil takes in water well, it is subject 
to both wind and water erosion when the surface is bare 
or is only sparsely covered by plants. It is easily tilled. 
If row crops are grown, this soil can be tilled on the con- 
tour or terraced and crop residue can be left on the sur- 
face. This soil warms up quickly in spring and can be 
worked soon after rains. Near the place where the sandy 
loam is underlain by glacial till, this soil on side slopes is 
seepy in spring and after periods of heavy rainfall. 

f tillage is on the contour, corn and other row crops 
can be grown 3 years in 4. Yields of corn are generally 
average or above if management is good, but the yields 
depend on the timeliness of rains. 

Lime and fertilizer are needed if a stand of legumes is 
to be established. Response to fertilizer is moderate. 
(Capability unit ITe-6) 


Lawson Series 


In the Lawson series are somewhat poorly drained soils 
that formed in silty alluvium. The surface layer of these 
soils is dark colored, and it does not contain stones or 
pebbles. The slopes range from 0 to 5 percent. 

The Lawson soils are on first bottoms and at the base 
of the upland slopes that grade to bottom lands or low 
benches. They are adjacent to areas of Rowley, Kenne- 
bec, Huntsville, and Dorchester soils. Some of the areas 
are large enough to be managed separately. 

Representative profile: 

0 to 29 inches, black, friable silt loam. 
29 to 50 inches, dark grayish-brown, very dark grayish- 
brown, and light olive-brown, friable silt loam. 

The surface layer ranges from 20 to 36 inches in thick- 
ness. 

These soils have high or very high available moisture 
capacity and are moderately permeable. In places they 
receive some overflow. The water table is normally mod- 
erately high, but its height is variable. Therefore, these 
soils are slightly wet. Field operations can be more 
timely if the soils are tile drained and protected from 
overflow. 

These soils are suited to row crops. When the surface 
is bare, however, the sloping areas are easily eroded by 
runoff from the soils upslope. 

Lime is not needed, because these soils are slightly acid 
to moderately alkaline. The soils are medium in avail- 
able nitrogen and potassium and low in available phos- 
phorus. 

Lawson and Kennebec silt loams, 0 to 2 percent 
slopes (IkA)—In this undifferentiated unit, the soils have 
a black surface layer that is high in content of organic 
matter. The surface layer is 30 to 36 inches thick, but 
the dark color extends to a depth of 40 inches or more in 
the Kennebec soil. In a few places, as much as 6 inches 


of light-colored material has been deposited on the surface. 
Also, in a few areas of these soils, the surface layer is dark 
grayish brown and the subsoil is grayer than typical. 

The soils of this unit are on bottom lands and low 
benches. Where they are near a drainageway or near the 
channel of a stream, they are in the same general areas 
as the Dorchester soils. These soils are adjacent to Row- 
ley, Huntsville, and Otter soils. The individual areas are 
small. Therefore, these soils are generally farmed. with 
the adjacent soils. 

The Lawson soil of this unit is slightly wet. Tile drain- 
age makes field operations more timely, and outlets for the 
drains are not difficult to establish. few areas need pro- 
tection from overflow. 

If the soils of this unit are properly managed, corn and 
other row crops can be grown intensively. Meadow needs 
to be included in the rotation, however, if tilth becomes 
poor. Yields are generally above average if good man- 
agement is used. Response to fertilizer is good. (Capa- 
bility unit I-2) 

Lawson silt loam, 2 to.5 percent slopes (LmB)—The sur- 
face layer of this soil is 20 to 24 inches thick and is gen- 
erally black or very dark gray. In most places moderately 
dark colors extend below the surface layer to a depth of 
about 30 inches. In a few places, as much as 6 inches of 
light-colored material has been deposited on the surface. 
Also, in some areas the surface layer is very dark grayish 
brown and the subsoil is somewhat grayer than typical. 

This soil is at the base of upland slopes that grade to 
areas of bottom lands and low benches. It is downslope 
from Nordness soils and Steep rock land and adjacent to 
Rowley, Huntsville, and Kennebec soils. The individual 
areas vary in size, but some are large enough to be man- 
aged separately. Included in mapped areas of these soils 
are a few patches in which the slopes are slightly steeper 
than 5 percent. 

Runoff from the soils upslope erodes this soil or deposits 
soil material on the surface. Tile drainage is needed in 
places, so that field operations can be more timely. If 
this soil is tile drained and tilled on the contour, it can 
be used for corn and other row crops 8 years in 4. The 
small areas are managed with the adjacent soils, 

Yields of corn grown on this soil are generally above 
average if management is good. Meadow, rather than a 
catch crop of oats, can be included in the rotation if tilth 
becomes poor. Lime is normally not needed. Response 
to fertilizer is good. (Capability unit IIe-2) 


Loamy Colluvial Land 


This miscellaneous land type consists of well-drained 
loamy material that is more than 40 inches thick. The 
soil material near the surface is dark colored or moder- 
ately dark colored, and the same coloring extends to var- 
ious depths. The slopes range from 9 to 2 percent. 

Areas of this miscellaneous land type are on high foot 
slopes. They are mainly in the eastern part of the county, 
at the base of areas of Steep rock land or of steep Nord- 
ness soils. Some areas, however, are in the western part 
of the county. 

In most places a distinct soil profile is lacking, but 
there is a profile similar to those of the Orwood, Hunts- 
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ville, Dickinson, and Backbone soils in some places. Pro- 
files of these soils can be found under their respective 
series. 

Permeability is moderate, and the available moisture 
capacity is high. Where this land type receives runoff 
from soils upslope, soil material is usually deposited on 
the surface. The intake of water is good. 

This land is suited to pasture, trees, and wildlife habi- 
tats. The less sloping areas can be used infrequently for 
row crops, but this land generally occurs with areas of 
soils that are not used for crops. 

In most of the acreage, lime is not needed to establish a 
stand of legumes. This land is low in available nitrogen 
and phosphorus and medium in available potassium. 

Loamy colluvial land, 9 to 18 percent slopes (Ln£).— 
Near the surface this miscellaneous land type consists of 
dark to moderately dark colored material that varies in 
thickness. It does not have stones or pebbles on the 
surface. 

This land type is on high foot slopes, below and parallel 
to areas of Steep rock land and the Nordness soils, It 
lies upslope from soils of the bottom lands and stream 
benches. Included in mapped areas of this land type are 
a few spots occupied by a soil that has a surface layer of 
sandy loam and a subsoil of loamy sand. 

This land type receives runoff and deposition from the 
soils upslope, and gullies form where water concentrates. 
A few gullies that have already formed need to be shaped 
and seeded. 

Generally, this land type occurs with soils that are not 

used for crops. It should be stripcropped if row crops 
are grown. A diversion terrace, constructed at the base 
of areas of this land, will protect the soils downslope. 
* This land is suited to permanent pasture, and much of 
the acreage is used for that purpose. The land can be 
used for corn and other row crops 1 year in 6 if stripcrop- 
ping is practical. As a rule, however, a row crop is not 
grown until the pastures need renovation. If corn is in- 
cluded in the rotation, the yields are generally only aver- 
age, even if management is good. Manure and commercial 
fertilizer are needed to establish a stand of legumes. Lime 
is normally not needed. Response to fertilizer is moderate. 
(Capability unit TVe-1) 

Loamy colluvial land, 18 to 24 percent slopes (InF).— 
The soil material near the surface of this land type is dark 
colored and has a texture of loam. No stones or pebbles 
are on the surface. 

This land type is on high foot slopes below areas of 
Steep rock land and Nordness soils. It is upslope from 
soils of bottom lands and stream benches. Included in 
mapped areas of this land type are areas of a soil that is 
silty and that has a thick, dark-colored surface layer. 

This land type receives deposition from higher lying 
soils, and where water concentrates, gullies form. Farm 
equipment cannot be used safely on some of the areas, 
and access to some areas is difficult. The land is suitable 
for permanent pasture, trees, and wildlife habitats. Graz- 
ing needs to be controlled in the pastured areas, however, 
so that the cover of plants will not be Jost. Diversion 
terraces are needed in places to protect the soils downslope. 
The areas that are good for timber ought to be managed 
as woodland. (Capability unit VIe-3) 
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Loamy Terrace Escarpments 


Loamy terrace escarpments, 16 to 380 percent slopes 
{LoF) consists of well-drained loamy material that is ex- 
tremely variable in color. The texture is generally loam 
to a depth of 20 inches or more, but thin layers of coarser 
textured material occur in places. Loamy sand or sand 
is below a depth of 20 inches in most places. 

This land type forms a border along some stream 
benches, below areas of Waukegan, Camden, Sattre, Fes- 
tina, and other silty and loamy soils on benches. In many 
places it is upslope from soils of the bottom lands. 

Geologic erosion has truncated areas of this land type 
so that a particular soil profile is hard to identify. The 
land is extremely susceptible to further erosion when the 
surface is bare or is protected by only a sparse cover of 
plants. Some gullies occur on hillsides. The soil mate- 
rial near the surface ranges from dark to light in color, 
eee on the amount of recent erosion that has taken 
place. 

The land is suitable for permanent pasture, trees, or 
wildlife habitats, but many of the areas are better used as 
woodland or for wildlife habitats than for pasture. 
Grazing needs to be controlled in the pastured areas, so 
that the cover of plants will not be lost. In most places 
farm machinery cannot be operated safely. Diversion ter- 
races placed at the base of some of the areas will pro- 
tect the soils downslope from runoff and silting. Trees 
and shrubs should be planted in the gullied areas. 

This land type is very low in available nitrogen, phos- 
phorus and potassium. The need for lime varies. Apply- 
ing lime and fertilizer is often not justified, because farra 
machinery generally cannot be operated safely. (Capa- 
bility unit VIe-3) 


Marlean Series 


In the Marlean series are well-drained to excessively 
drained soils that formed in 5 to 15 inches of loamy 
glacial material over fragmented limestone. Some soil 
material lies between the fragments of limestone and ex- 
tends to a depth of 48 inches or more., The slopes range 
from 2 to 24 percent. 

These soils are on convex ridges and side slopes on up- 
lands in the western part of the county. Where they 
occur on side slopes, they are between outcrops of lime- 
stone and areas of Steep rock land. On the ridges, they 
are above Atkinson and Waucoma soils in many places 
and above areas of the deep Kato soils that have a sub- 
stratum of clay shale. The individual areas vary in size. 

Representative profile: 

0 to 9 inches; very dark brown, friable loam. 

9 to 12 inches, very dark grayish-brown, dark-brown, and 
brown, friable loam. 

12 to 48 inches, very dark grayish-brown, dark-brown, brown, 
and dusky-red, friable, loamy material between fragments 
of shaly limestone. 

The surface layer ranges from 3 to 12 inches in thick- 
ness. In areas that have not been cultivated, the color 
of the surface layer ranges from very dark brown to 
black, but the surface layer is only moderately dark col- 
ored in cultivated areas. Fragments of limestone are on 
the surface in some places. 
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These soils have very low available moisture capacity 
and are moderately permeable. Subsoil moisture is often 
lost through leaching. The root zone is generally thin, 
but it varies in thickness. Roots can extend into the soil 
material, however, between the fragments of limestone. 

The Marlean soils are subject to erosion, but the frag- 
ments of shaly limestone on the surface protect them to 
some extent. Because these soils are shallow over lime- 
stone and are subject to erosion, they are more suitable 
for pastures, trees, and wildlife habitats than for row 
crops. The less sloping areas can be used for row crops, 
however, if these soils are properly managed. 

These soils are low in nitrogen and are very low in 
phosphorus and potassium. Lime is not needed. 

Marlean loam, 2 to 5 percent slopes (MaB).—This soil 
has a black to very dark brown surface layer that is 8 to 
12 inches thick. It has fragments of limestone on the 
surface. Fragmented limestone is at a depth ranging from 
15 inches, but it is between 10 and 15 inches in most 

aces. 

. This soil is on ridges above areas of more sloping 
Marlean soils. On the wider ridges, it is nearly level in 
places. Included in mapped areas of this soil are a few 
spots in which the surface layer is very dark grayish 
brown and is only 8 to 6 inches thick. 

The intake of water is generally good, but some runoff 
takes place because of the gentle slopes. The amount of 
moisture in the subsoil is not adequate for most row crops, 
but this soil is suited to hay and pasture. MHayfields or 
pastures are generally not renovated unless the stand be- 
comes poor. If stripcropping is practical, however, corn 
or other crops can be grown 2 years in 5. 

Yields of corn grown on this soil are generally below 
average, even if good management is used. The yields 
are directly related to the timeliness of rains. Pasture 
seedings respond to applications of fertilizer, especially 
to applications of phosphate. (Capability unit [Vs-3) 

Marlean loam, 5 to 9 percent slopes (MaC}.—Most areas 
of this soil are not cultivated, and im those areas the sur- 
face layer is very dark brown or very dark gray and is 6 
to 10 inches thick. In places the surface layer contains 
fragments of limestone. Fragmented limestone is at a 
depth ranging from 5 to 15 inches, but it is generally 
between 10 and 15 inches. 

This soil is on side slopes, both above and below other 
Marlean soils. In places it is upslope from Waucoma, 
Atkinson, and Jacwin soils and from the deep Kato soils 
that have a substratum of clay shale. 

Water erosion is a hazard when the surface of this soil 
is bare or is only sparsely covered by plants. The coarse 
fragments on the surface, however, help to control erosion 
to some extent. Grazing ought to be controlled to prevent 
losing a seeding in pastured areas. 

’ This soil is suited to hay or pasture. If the stand be- 
comes. poor in the pastures, corn or other row crops can be 
grown when a pasture is renovated, Even when strip- 
cropping is practiced, a row crop should be grown only 1 
year in 6. Many areas of this soil are idle, even though 
adjoining soils are cropped. 

If corn is grown, yields are generally below average, 
even though management is good. The yields depend on 
the timeliness of rains and on the amount of moisture re- 
ceived. Pasture seedings respond to applications of fertil- 
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izer, especially to applications of phosphate. 
unit 1Vs-3) 

Marlean loam, 5 to 9 percent slopes, moderately 
eroded (MaC?2).—The surface layer of this soil varies in 
color and thickness, but it is very dark grayish brown and 
is 8 to 6 inches thick in most places. In a few severely 
eroded areas, however, the surface layer is dark brown. 
Fragments of limestone are on the surface, and limestone 
bedrock is generally at a depth of only 5 to 10 inches. 

This Marlean soil is on side slopes adjacent to other 
Marlean soils. In places it 1s upslope from Steep rock 
land. Many of the areas are small and are managed with 
the adjoining soils. 

When the surface is bare, this soil is subject to further 
water erosion. The large number of coarse fragments on 
the surface, however, tend to curtail erosion to some extent. 
Rain quickly saturates the thin layer of soil material, and 
then runoff takes place. This soil does not store enough 
water for crops to grow well. 

Much of the acreage is cultivated, but this soil should 
be used for hay and pasture instead of for corn or other 
row crops. A row crop can be grown as often as 1 year 
in 6, however, if stripcropping is practiced. The pastures 
are usually not renovated until the stand becomes poor. 
Many areas of this soil are idle. The small areas can be 
used for wildlife habitats. 

If corn is grown on this soil, yields are generally very 
low, even if management is good. Grazing ought to be 
controlled in the pastured areas. Fertilizer is needed to 
establish pasture seedings. (Capability unit [Vs-3) 

Marlean loam, 9 to 14 percent slopes, moderately 
eroded (MaD2).—The surface layer of this soil varies in 
color and thickness because of differences in the amount of 
erosion that has taken place. The color ranges from black 
to very dark grayish brown, and the thickness ranges from 
3 to10inches. Fragments of limestone are on the surface. 
The loamy material ranges from 5 to 15 inches in thickness 
over fragmented limestone, but it is only 5 to 10 inches 
thick in most places. 

This soil is generally on short side slopes in escarpment 
areas, downslope from other Marlean soils. In places it is 
either upslope or downslope from Steep rock land. 

When this soil is only sparsely covered by plants, it is 
subject to erosion. Therefore, where practical, grazing 
ought to be controlled in the pastured areas. This soil is 
suitable for use as permanent pasture, as woodland, and 
for wildlife habitats. The pasture plants do not grow 
much in summer, however, because of the small supply 
of moisture in the subsoil. 

The present cover of plants should not be destroyed 
when a pasture is renovated. Adapted grasses can be used 
for seeding. Also, although response to fertilizer is poor, 
fertilizer should be applied. (Capability unit VIs-1) 

Marlean loam, 9 to 14 percent slopes, severely eroded 
{Mab3).—The surface layer of this soil is dark brown when 
moist, and it is very low in content of organic matter. It 
is lighter colored when dry. Fragments of limestone are 
common. The loamy material is generally only 5 to 10 
inches thick over fragmented limestone. 

This soil is on short side slopes and escarpments, adja- 
cent to less eroded Marlean soils. In places it is upslope 
from Steep rock land. Many of the individual areas are 
small. - 


(Capability 
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In many places this soil is only sparsely covered by 
plants, and as a. result, it continues to erode. The coarse 
fragments of limestone, however, curtail erosion to some 
extent. 

This soil is often left idle while the adjoining soils are 
used for crops. It is suitable for permanent pasture, trees, 
or wildlife habitats. The carrying capacity of the pas- 
tures is low, and many areas of this soil are better suited 
to trees or wildlife habitats than to pasture. The pastures 
need protection from overgrazing. They should not be 
grazed in midsummer, because the supply of subsoil 
moisture is limited and the plants cannot make good 
Response to fertilizer is poor. (Capability unit 
VIlIs-1 

Moelen loam, 14 to 24 percent slopes, moderately 
eroded (MaE2}.—This soil has a surface layer that is 3 to 
8 inches thick and is very dark brown or very dark grayish 
brown. On the surface it has pieces of limestone. The 
loamy material is generally only 5 to 15 inches thick, and 
itis underlain by fragmented limestone. 

This soil is on short side slopes and escarpments, down- 
slope from other Marlean soils. It is upslope from Steep 
rock land. The individual areas vary in size, but some 
of them are large. ; 

Erosion is a serious hazard when the surface of this 
soil is bare or only sparsely covered by plants. The sur- 
face needs to be protected by growing plants or by plant 
residue at all times. The supply of moisture is too limited 
for pasture plants to make good growth. 

This soil is suited to permanent pastures, or it can be used 
as woodland or for wildlife habitats. The carrying 
capacity of the pastures is low, and use as woodland or 
for wildlife habitats is probably better than for pastures. 
Grazing should be controlled in the pastures. Response 
to fertilizer is very poor. (Capability unit VITs-1 

Marlean loam, 14 to 24 percent slopes, severely 
eroded (MaE3).—The surface layer of this soil is dark 
brown. when moist and is lighter colored when dry. It 
contains fragments of limestone. Only 5 to 10 inches of 
loamy material overlies the substratum of fragmented 
limestone. 

This soil is on short side slopes and escarpments, up- 
slope from Steep rock land. Adjacent to it are less sloping 
or eroded Marlean soils. 

The cover of plants is sparse in most places, and there is 
a large amount of runoff. The small amount of moisture 
in the subsoil limits the growth of plants. 

This soil can be used as woodland or for wildlife habitats. 
It is also suitable for limited grazing of permanent 
pasture. Operating farm machinery is difficult, and the 
pastures are rarely renovated. Many areas are idle or 
are not renovated with the adjoining areas. Control of 
erazing is necessary. (Capability unit VIIs-1) 


Nasset Series 


In the Nasset series are well-drained soils that formed 
in 80 to 50 inches of loess on the uplands. Below the loess 
is limestone bedrock or a thin layer of material weathered 
from bedrock over limestone. These soils have a moder- 
ately dark colored surface layer. A distinct subsurface 
layer underlies the surface layer and is mixed with the 
plow layer in some places. The subsurface layer is light- 
er colored than the surface layer. In cultivated areas 
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the surface layer is light colored when dry. The slopes 
range from 5 to 18 percent. 

The Nasset soils are on side slopes, generally downslope 
from Downs soils and upslope from Frankville soils. The 
individual areas are small. 

Representative profile: 

0 to 8 inches, very dark gray, friable silt loam. 

8 to 15 inches, very dark grayish-brown and dark grayish- 
brown, friable silt loam. 

15 to 87 inches, yellowish-brown, dark yellowish-brown, and 
dark-brown to brown, friable or friable to firm silt loam 
and light silty clay loam. 

87 to 42 inches, yellowish-brown and reddish-yellow, very 
firm clay underlain by hard limestone bedrock. 

In areas that are not cultivated, the surface layer is 
very dark brown or very dark gray and ranges from 4 to 
8 inches in thickness. In cultivated or eroded areas, the 
surface layer is very dark grayish brown when moist and 
has a somewhat lighter color when dry. 

These soils have medium available moisture capacity 
and are moderately permeable. They have a somewhat 
limited root zone for a few crops. Erosion is a serious 
hazard. Loss of additional soil material will limit the 
future use of these soils. 

These soils are easily tilled and can be used for row 
crops. The steeper areas are more suitable for hay or 
pasture. 

The Nasset soils are medium acid to strongly acid, and 
crops grown on them need lime. These soils are low in 
available nitrogen and phosphorus and low to medium in 
available potassium. 

Nasset silt loam, 5 to 9 percent slopes, moderately 
eroded (NaC2).—In a large part of the acreage, this soil 
is cultivated. The surface layer in the cultivated areas 
includes part of the subsurface layer; it is very dark gray 
or very dark grayish brown when moist and has a some- 
what lighter color when dry. The surface layer is low in 
content of organic matter. In the few areas in woods or 
permanent pasture, the surface layer is dark colored, is 4 to 
8 inches thick, and is underlain by a distinct, light-colored 
subsurface layer. No stones or pebbles are on the surface 
or in the subsoil. Limestone bedrock is at a depth of 
about 40 inches in most places, but the depth ranges from 
30 to 50 inches. ‘ 

This Nasset soil is on narrow convex ridges or side slopes, 
downslope from Downs soils and upslope from Frankville 
and more sloping Nasset soils. Many of the individual 
areas are small and narrow. Therefore, this soil is 
generally managed with the adjacent soils. Included 
with mapped areas of this soil on ridges are areas in which 
the slopes are less than 5 percent. 

This Nasset soil is easily eroded by runoff. Therefore, 
tillage needs to be on the contour or this soil should be 
terraced or stripcropped. Because of the limestone near 
the surface, terrace layouts ought to be planned so that 
cuts and fills are held to a minimum. 

Corn and other row crops can be grown 2 years in 4 
if terracing or stripcropping is used and if crop residue 
is left on the surface. Yields of corn are generally above 
average if management is good, but lime is needed for 
legumes. Response to fertilizer is good. (Capability 
unit IITe-2) 

Nasset silt loam, 9 to 14 percent slopes, moderately 
eroded (NaD2)—This soil has a very dark brown or very 
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dark grayish-brown surface layer that is generally low in 
content of organic matter. ‘The subsurface layer is lighter 
colored than the surface layer and is a part of the surface 
layer in places. Neither the surface layer nor the subsoil 
contains stones or pebbles. The underlying limestone is 
at a depth ranging from 30 to 50 inches, but it is at a depth 
of Jess than 40 inches in many places. 

This soil is on convex side slopes, below Downs and 
other Nasset soils. In many places it is upslope from 
Frankville soils ar Steep rock Jand. The individual areas 
are small, and most of the acreage is managed with the 
adjacent soils. 

Included in mapped areas of this soil are a few tracts 
in which the surface layer is dark colored and is 8 to 16 
inches thick. Also included are a few uneroded areas 
in woods or permanent pasture. In those areas the surface 
layer is also dark colored, and there is a distinct sub- 
surtace layer that is lighter colored than the surface layer. 

When the surface is bare or is only sparsely covered by 
plants, this Nasset soil is easily eroded by runoff. Crop 
residue can be left on the surface to increase the intake of 
water. Corn and other row crops can be grown 1 year 
in 5 if this soil is terraced or stripcropped. Because of 
the underlying limestone, terraces ought to be planned so 
that cuts and fills are held to a minimum. 

Even if this soil is well managed, yields of corn are 
generally only average. Lime is needed if legumes are to 
be established. Response to fertilizer is moderate to good. 
(Capability unit L1Te-4) 

Nasset silt loam, 14 to 18 percent slopes, moderately 
eroded (Na£2).—The surface layer of this soil is very dark 
grayish brown when moist, but it is lighter colored when 
dry. In many places the former light-colored subsurface 
layer is now a part of the surface layer. No stones or peb- 
bles are on the surface or in the profile. The underlying 
limestone is generally at a depth between 30 and 50 inches, 
and it is at a depth of 86 inches in many places. 

This Nasset soil is on convex side slopes, downslope from 
other Nasset soils and upslope from Frankville soils and 
Steep rock land. Most of the individual areas are small. 
eee this soil is often managed with the adjoining 
soils. 

Included in mapped areas of this soil are patches that 
are wooded or in permanent pasture. In those places the 
surface layer is darker colored than in the cultivated areas 
and there is a distinct subsurface layer. 

Runoff easily erodes this Nasset soil when the surface is 
only sparsely covered by plants. Therefore, crop residue 
ought to be left on the surface. 

This soil is suited to hay or pasture. If it is strip- 
cropped, however, it can be used for corn or other row 
crops 1 year in 6, or a row crop can be grown when a 
pasture needs to be renovated. Usually, the pastures 
are not renovated until the stand becomes poor. 

Even if this soil is well managed, yields are generally 
below average. Pasture seedings respond to applications 
of lime and phosphate fertilizer. (Capability unit 
IVe-1) 


Nordness Series 


Well-drained soils of the uplands are in the Nordness 
series. These soils formed in 5 to 15 inches of loamy ma- 
terial. Beneath the loamy. overburden is limestone bed- 
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rock or a thin layer of silty clay loam or silty clay and 
bedrock. Stones or pebbles are not common on the sur- 
face, but pieces of limestone are typical. The slopes range 
from 5 to 24 percent. 

The Nordness soils are on narrow ridges and side 
slopes. In many places they are below Dubuque and 
Palsgrove soils and above Steep rock land and other 
Nordness soils. 

Representative profile: 

0 to 2 inches, very dark gray and dark grayish-brown, friable 
silt loam. 

2 to 5 inches, dark grayish-brown friable silt loam . 

5 to 9 inches, dark-brown to brown, friable silt loam. 

9 to 12 inches, dark-brown, friable silty clay loam; under- 
lain by limestone bedrock and some soil material. 

In areas that are not eroded, the surface layer ranges 
from very dark gray to very dark grayish brown in color 
and from 2 to 3 inches in thickness. In those areas the 
subsurface layer is light colored. 

The fractured limestone near the surface limits the 
amount of moisture that can be stored in these soils, and 
it limits the development of roots. Therefore, the avail- 
able moisture capacity is very low. Permeability is mod- 
erate in the loamy material above the limestone, and it is 
generally rapid in the fractured limestone. 

The Nordness soils are subject to erosion when they are 
only sparsely covered by plants. The less sloping areas 
are suited to hay and pasture. The steeper areas are bet- 
ter used as woodland or for wildlife habitats. 

These soils are very low in available nitrogen and phos- 
phorus and low in available potassium. Lime is gener- 
a not needed, although the soils are acid. 

ordness silt loam, 5 to 14 percent slopes (NoD).— 
This soil has a thin surface layer that is generally very 
dark gray or dark grayish brown. The surface layer is 
low in content of organic matter. In a few areas that are 
severely eroded, the surface layer is dark brown. Frag- 
ments of limestone are on the surface in places. Limestone 
is at, a depth of about 5 inches in the severely eroded areas, 
but it is normally at a depth of 5 to 15 inches. 

This soil is on side slopes below Dubuque and other 
Nordness soils and above Steep rock land in many places, 
In places this soil occurs with Rockton and Marlean soils. 
The individual areas are small, and this soil is commonly 
managed with the adjacent soils. 

Included in the mapped areas of this soil in the south- 
western part of the county are areas of a soil that has a 
dark-colored surface layer. The texture of the surface 
layer in those areas is loam. 

Water quickly runs off the surface of this Nordness soil. 
Therefore, erosion is a hazard if the surface is bare. 
Grazing needs to be controlled in the pastured areas, espe- 
cially m midsummer when the cover of plants is poor. 
Except in spring, the small amount of moisture in the soil 
limits the growth of plants. This soil is suited to trees, 
anda few areas are wooded. Some areas are idle and make 
a satisfactory habitat for wildlife. Renovating pastures 
is often difficult because of the limestone near the surface. 
If a pasture is renovated, the present cover of plants 
should not be completely destroyed. Pasture seedings 
show some response to applications of phosphate. 
(Capability unit VIs-1) 

Nordness silt loam, 14 to 24 percent slopes (NoE)—In 
moist areas that are not wooded, the surface layer of this 
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soil ranges from very dark gray to brown in color, but it is 
much lighter colored when dry. In wooded areas the sur- 
face layer is very dark gray and is 2 to 3 inches thick. 
Beneath the surface layer in wooded areas is a distinct, 
light-colored subsurface layer. The surface layer is dark 

rayish brown to brown in eroded areas that are pastured. 
K few fragments of limestone are on the surface in places. 
Limestone is at a depth that is generally between 5 and 15 
inches, but it is at a depth of less than 10 inches in a large 
part of the acreage. Limestone crops out on the surface in 
a few small areas that are less than one-fourth of an acre 
in size. 

This Nordness soil is on side slopes and escarpments 
below Frankville and less sloping Nordness soils. In 
many places it is upslope from areas of Steep rock land. 

Runoff is rapid on this soil, and it causes erosion when 
the surface is bare. The growth of plants is limited 
because of the low available moisture capacity. There- 
fore, grazing ought to be controlled in the pastured areas, 
especially in midsummer. 

This soil can be used for permanent pasture, trees, or 
wildlife habitats, but it is better used for trees or wildlife 
habitats than for pasture. The wooded areas need proper 
management. 

On much of the acreage, farm machinery cannot be 
operated safely. The use of fertilizer is generally not 
worth while, because of the poor response and hazards 
related to operating equipment. (Capability unit VIIs-1) 


Oran Series 


In the Oran series are soils of the uplands that are 
somewhat poorly drained. These soils formed in 14 to 
-24 inches of loamy material over loam glacial till. The 
loamy material is separated from the glacial till by a 
concentration of stones or pebbles. The slopes range 
from 0 to 5 percent. 

The Oran soils are in areas adjacent to drainageways 
and on side slopes in the uplands in the western part of 
the county. Adjacent to them are Bassett, Racine, Cog- 
gon, and Renova soils. In many places they are upslope 
from Floyd and Clyde soils. 

Representative profile: 

0 to 8 inches, very dark gray, friable loam. 

8 to 14 inches, dark grayish-brown, friable loam. 

14 to 42 inches, dark grayish-brown, grayish-brown, and 
yellowish-brown, friable loam that grades to friable to 
firm loam; contains some stones and pebbles and very 
fine sand or coatings of silt. 

42 to 50 inches, yellowish-brown, firm loam; contains some 
stones and pebbles and common grayish-brown mottles, 

In areas of Oran soils that are not eroded, the surface 
layer ranges from black to very dark gray in color and 
from 4 to 8 inches in thickness. Below the surface layer 
-in those areas is a distinct, light-colored subsurface layer. 
In areas where the surface layer was originally only 4 
inches thick, the present plow layer is very dark grayish 
brown in many places. 

These soils have high or very high available moisture 
capacity and moderately slow permeability. They are 
slightly wet because of the moderately high, but fluctu- 
ating, water table. Field operations can be more timely 
where these soils are tile drained. Tile drainage is gen- 
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erally needed if use of the soils for crops is to be profit- 
able. These soils are easily tilled. 

The Oran soils are suited to row crops. The sloping 
areas are subject to erosion, however, when the surface 
is bare or is only sparsely covered by plants, 

These soils are acid; crops grown on them respond to 
applications of lime. The soils are low in available 
nitrogen, phosphorus, and potassium. 

Oran loam, 0 to 2 percent slopes (OrA).—This soil has 
a black or very dark gray surface layer that is 6 to 8 inches 
thick. The surface layer is low to medium in content of 
organic matter and is somewhat light colored when dry. 
Stones and pebbles are absent from the surface but are in 
the subsoil. 

This soil is in moderately wide areas near drainageways. 
In some places it is adjacent to sloping Oran, Racine, or 
Bassett soils. Some of the individual areas are large 
enough to be managed separately. 

A moderately high water table makes this soil wet, and 
no runoff takes place. If tile drainage is provided, farm- 
ing can be more timely. Tile drainage is generally needed 
if crops are to be grown profitably. 

This soil is suited to intensive use for corn and other row 
crops, and yields of corn are generally above average if 
management is good. This soil is easily tilled, but the 
surface layer puddles if it is worked when wet. Where 
tilth is poor, meadow ought to be included in the rotation. 

Lime is needed for crops to grow well on this soil. 
Response to fertilizer is good. (Capability unit IIw~1) 

Oran loam, 2 to 5 percent slopes (Or8).—The surface 
layer of this soil is generally very dark gray when moist, 
but the color is black to very dark grayish brown in places. 
When the surface layer is dry, it is somewhat lighter 
colored than when it is moist. The subsurface layer is 
light colored. Part of it has been mixed with the plow 
layer in some places. In many places near the base of 
slopes or near drainageways in side valleys, the surface 
layer is darker and thicker than typical. In most places 
stones and pebbles are absent from the surface layer but 
are in the subsoil. 

This soil is on side slopes, downslope from Bassett, 
Racine, Coggon, Renova, or less sloping Oran soils. It is 
upslope from Clyde soils. 

Some runoff occurs on this soil, but erosion is generally 
not a serious hazard. Also, this soil is wet and tile drain- 
age is needed so that field operations can be more timely. 
Graded terraces improve the drainage in some places. If 
this soil is terraced, it is suited to intensive use for corn and 
other row crops. Near drainageways in side valleys, 
however, tile drainage is needed to control the seepage. 

Yields of corn grown on this soil are generally above 
average if management is good. Good response is 
obtained from fertilizer, and the crops also respond to 
applications of lime. (Capability unit ITe-3) 


Orwood Series 


In the Orwood series are well-drained soils of the 
uplands. These soils formed in more than 40 inches of 
windblown material that has a texture of loam or silt 
loam. No stones or pebbles are on the surface or in the 
subsoil. The slopes range from 2 to 30 percent. 
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The Orwood soils are on convex ridges and on side 
slopes in areas that border the Upper Iowa River and its 
tributaries. In many places they are adjacent to Fay- 
ette, Downs, and Lamont soils. Many of the areas are 
large enough to be managed separately. 

Representative profile: 

0 to 8 inches, very dark grayish-brown, friable silt loam to 
loam. 

8 to 50 inches, dark-brown and dark yellowish-brown, friable 
silt loam to loam. 

50 to 60 inches, yellowish-brown, friable silt loam. 

Because of differences in the amount of erosion, the 
surface layer varies in color and thickness. In areas 
that are not eroded, the surface layer ranges from very 
dark brown to very dark gray in color and from 4 to 8 
inches in thickness. Also in areas that are not eroded, 
there is a distinct, light-colored subsurface layer. In 
many of the areas that are eroded or that have been cul- 
tivated, part of the subsurface layer has been mixed 
with the plow layer. In many of those areas, the sur- 
face layer directly overlies the subsoil and is very dark 
grayish brown. 

These soils have high available moisture capacity. 
They are moderately permeable. 

Erosion is a hazard on all of these soils. The less 
sloping Orwood soils are suitable for row crops, and 
the steeper areas are suitable for pasture or can be used 
as woodland or for wildlife habitats. These soils are 
easily tilled, although in many places the surface layer 
is low in content of organic matter and is in poor tilth. 
The surface layer of the eroded soils is likely to seal 
during hard rains, and a crust forms when the soil dries. 

Lime is needed because the Orwood soils are acid. 
These soils are low in available nitrogen and phosphorus 
and medium in available potassium. 

Orwood silt loam, 2 to 5 percent slopes (Cs8)—This 
soil has a surface layer that is very dark brown or very 
dark gray and is 4 to 8 inches thick. The surface layer 
ranges from silt loam to loam in texture, Below it is a 
distinct, light-colored subsurface layer. 

This soil is on convex ridges. It is upslope from Downs, 
Fayette, and other Orwood soils. 

his soil can be managed separately from the adjoin- 
ing soils, and much of the acreage is cultivated. Some 
runoff occurs, however, because of the gentle slopes. 
Therefore, tillage ought to be on the contour or terraces 
should be constructed. Corn or other row crops can be 
grown intensively if this soil is terraced. 

This soil is easily tilled, and a seedbed is not difficult 
to prepare. Crop residue ought to be left on the surface, 
however, and manure should be applied. The crop resi- 
due and manure reduce runoff and insure that a good in- 
take of water will be maintained. 

If management is good, yields of corn are generally 
above average, but lime.is needed for the optimum growth 
of crops. Response to fertilizer is very good. (Capa- 
bility unit ITe-1) 

Orwood silt loam, 5 to 9 percent slopes, moderately 
eroded (OsC2)—Much of the acreage of this soil is culti- 
vated, and the surface layer in the cultivated areas is very 
dark grayish brown when moist and is somewhat lighter 
colored when dry. The surface layer ranges from silt 
loam to loam in texture, The former subsurface layer is 


now a part of the plow layer in many places. Near drain- 
ageways that cut into sidehills, the surface layer is slightly 
darker and thicker than in other places. Many areas of 
this soil that are in pasture or wooded are not eroded, 

This soil is on convex side slopes, in most places above 
or below other Orwood soils. Downslope from it in some 
places are Downs and Fayette soils. 

Included in mapped areas of this soil are a few severely 
eroded patches in which the dark-brown subsoil is exposed. 
Also included are a few minor spots in which the texture 
of the surface layer is sandy loam. 

This Orwood soil is subject to further erosion when the 
surface is bare or is only sparsely covered by plants. Crop 
residue ought to be left on the surface. If row crops are 
grown, tillage ought to be on the contour or this soil should 
be terraced or stripcropped. Terraces can be constructed 
with little or no difficulty, and the drainageways should be 
shaped and reseeded. 

During hard rains, the surface layer of this soil may 
seal over, and a crust forms when the soil dries. Adding 
manure and leaving crop residue on the surface improve 
the intake of water. 

Where this soil is terraced or stripcropped, corn or 
other row crops can be grown 8 years in 5. Meadow 
should be included in the rotation for an additional 
year, however, if the tilth is poor. Yields of corn are 
generally above average if management is good, but lime 
is needed for establishing meadow or pasture. Response 
to fertilizer is good. (Capability unit TITe-1) 

Orwood silt loam, 9 to 14 percent slopes, moderately 
eroded (OsD2).—Cultivated crops are grown on a large 
part of the acreage of this soil. In the cultivated areas, 
the surface layer is very dark grayish brown and is under- 
lain by a brown subsoil. In many of the cultivated areas, 
the subsurface layer is absent or is part of the plow layer. 
The texture of the surface layer is silt loam to loam in the 
areas at the base of slopes or near drainageways that. cut 
into sidehills. In those areas the surface layer is slightly 
darker and thicker than in other places. 

This soil is on convex side slopes. In some places it is 
below less sloping Orwood soils, and in others it occupies 
an entire side slope. Near it on the adjoining side slopes 
are Downs and Fayette soils and some areas of Lamont 
soils. Included in the mapped areas of this soi] are a few 
small, severely eroded spots where the former subsoil of 
brown silt loam to loam is exposed. These severely eroded 
spots are indicated on the soil map by the symbol for se- 
vere erosion. 

Water quickly runs off this Orwood soil. The surface 
sometimes seals during rains, and a crust forms when the 
soil dries. Crop residue ought to be left on the surface, 
and manure should be applied to increase the intake of 
water. The bare areas are subject to erosion. Therefore, 
where a row crop is grown, tillage ought to be on the con- 
tour or terracing or striperopping should be practiced. 
The uniform slopes and the medium texture of the surface 
layer are well suited to the construction of terraces. In 
some places drainageways in the side valleys need to be 
shaped and seeded. 

Corn or other row crops can be grown 1 year in 4 if this 
soil is terraced or stripcropped. Yields of corn are gen- 
erally above average if management is good, but both lime 
and fertilizer are needed for legumes. Response to fer- 
tilizer is good. (Capability unit IITe-3) 
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Orwood silt loam, 14 to 18 percent slopes, moderately 
eroded (OsE2)—This soil has a surface layer that is very 
dark brown to very dark grayish brown when moist, but 
the surface layer is somewhat light colored when dry. In 
many _ near drainageways in side valleys and at the 
base of slopes, the surface layer is darker and thicker than 
in other areas. The surface layer ranges from silt loam 
to loam in texture and is low in content of organic matter. 

This soil is on convex side slopes below other Orwood 
soils. In places it is upslope from Frankville and Nord- 
ness soils or from Steep rock land. Near it on the adja- 
cent slopes are Downs and Fayette soils. 

Teed in mapped areas of this soil are a few patches 
on the side slopes of benches where the surface layer is 
darker colored or lighter colored than typical. In those 
areas sand or gravel is at a depth of 24 inches or below. 

Runoff is rapid, and this Orwood soil erodes when its 
surface is bare or is only sparsely covered by plants. If 
this soil is stripcropped, corn or other row crops can be 
grown. 1 year in 6, or a row crop can be grown when a hay- 
field or pasture is renovated. This soil is generally too 
steep to be suitable for terraces, but diversion terraces con- 
structed in some of the areas will protect the soils down- 
slope. Some of the drainageways need to be shaped and 
seeded. 

Yields of corn are only average, even if this soil is well 


managed. Seeded pastures respond to applications of 
manure, lime, and commercial fertilizer. (Capability 
unit TVe-1) 


Orwood silt loam, 14 to 18 percent slopes, severely 
eroded (Os£3).—In this soil, erosion has exposed the former 
subsoil. As a result, the present surface layer in most 
places is dark-brown silt loam to loam, but it is somewhat 

‘lighter colored when dry. Near drainageways that cut 
into sidehills, however, the surface layer is darker colored 
than in other areas. The surface layer is in poor tilth and 
is very low in content of organic matter. 

This soil is on convex side slopes where it is surrounded 
in many places by areas of less eroded Orwood soils, Ina 
few places, it is upslope from Dubuque and Nordness soils 
or from Steep rock land. The individual areas vary in 
size, but many of them are small. 

Included in the mapped areas of this soil are a few small 
patches on the side slopes of benches. In those areas sand 
or gravel is ata depth of 24 inches or below. 

The surface layer of this Orwood soil seals during rains, 
and a crust forms as the soil dries. Tillage is usually not 
difficult, but the seedbed is cloddy and hard after the soil 
dries. 

This soil is easily eroded when it is only sparsely 
covered by plants. Oats can be used as a nurse crop when 
a pasture is renovated, but manure should be added and 
lime and fertilizer applied to newly seeded pastures. 
Many of the small areas are more suitable for trees or for 
wildlife habitats than for field crops. (Capability unit 
Vie-1). 

Orwood silt loam, 18 to 30 percent slopes, moderately 
eroded (OsF2).—The surface layer of this soil ranges from 
silt loam to loam in texture and from very dark brown to 
dark brown in color. Many of the areas are in pasture or 
wooded, and this soil is not eroded in those areas. In the 
moderately eroded spots, the surface layer is somewhat 
lighter colored than in thé uneroded areas and the 
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boundary is abrupt between the surface layer and the 
subsoil. 

This soil is on convex side slopes below less sloping 
Orwood soils. In some places it is upslope from Dubuque 
and Nordness soils or from Steep rock land. Many of the 
individual areas are small. Included in the mapped areas 
of this soil are patches in which the subsoil is exposed at 
the surface. These severely eroded spots are indicated on 
the soil map by the symbol for severe erosion. 

Runoff is very rapid on this steep soil, and it causes 
further erosion when the surface is bare. A cover of 
plants ought to be kept on the surface to increase the intake 
of water and to reduce erosion. 

This soil is suitable for permanent pasture, or it can be 
used as woodland. Also, some small areas are excellent 
for wildlife habitats. The brush should be removed, and 
the waterways in side valleys ought to be shaped and 
seeded. Also, grazing needs to be controlled in the pas- 
tures. The few areas that are wooded need good manage- 
ment. Manure ought to be added when a pasture is reno- 
vated, and lime and commercial fertilizer should be ap- 
plied. (Capability unit VIe~3) 


Ossian Series 


In the Ossian series are poorly drained soils that 
formed in silty alluvium. These soils have a moderately 
thick, dark-colored surface layer that is underlain by a 
distinct, gray, mottled subsoil. The slopes range from 0 
to 3 percent. 

These soils are mainly on bottom lands, but a few 
areas are in moderately wide drainageways in uplands 
in the eastern part of the county. In many places these 
soils are adjacent to areas of Colo, Otter, and Rowley 
soils, 

Representative profile: 

0 to 15 inches, black, friable silt loam. 

15 to 42 inches, dark-gray, olive-gray, and light olive-gray, 
raed and very friable silt loam; some yellowish-brown 

42 to 50 inches, olive-gray and yellowish-brown, very friable 
silt loam. 

The surface layer ranges from black to very dark gray 
in color and from 10 to 20 inches in thickness. 

These soils have high or very high available moisture 
capacity. They are moderately permeable but are occa- 
sionally flooded and are very wet. The water table is 
high because seepage is received from the soils upslope. 
These soils are easily puddled if worked when wet. 
They warm up slowly in spring, and as a result, field 
operations are sometimes delayed. 

Unless drainage has been improved, these soils are 
suitable only for pasture. They can be used for row 
crops if they are tile drained. 

Lime is not needed, because these soils are only slightly 

acid or are neutral. They are medium in available nitro- 
gen and potassium and low in available phosphorus. 
_ Ossian silt loam (0 to 3 percent slopes) (O:).—This is 
the only Ossian soil mapped separately in this county. Its 
surface layer is black or very dark gray and is 10 to 20 
inches thick. No stones or pebbles are on the surface or 
in the subsoil. 

This soil is on bottom lands and in drainageways in the 
uplands. It is adjacent to Colo, Otter, and Rowley soils. 
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Many of the individual areas are small and are managed 
with the adjoining soils. 

This soil is very wet. Tile drains should be placed where 
they will intercept seepage water and lower the water 
table. In some places, however, outlets for these drains 
are difficult to establish. 

Where this soil has been tile drained, it is suited to 
intensive use for corn or other row crops. Yields of corn 
are above average if management is good, and small grains 
also yield well. Response to fertilizer is good. (Capa- 
bility unit IIw-2) 


Ostrander Series 


Well-drained soils that have a distinct, dark-colored 
surface layer and that are in the uplands are in the Os- 
trander series. These soils formed in loamy glacial sedi- 
ment over friable, glacial till. A thin band of stones and 
ae separates the sediment from the underlying till. 

tones and pebbles are common in the subsoil. The 
slopes range from 0 to 9 percent. 

These soils are on convex ridges and side slopes in the 
western part of the county. In some places they are adja- 
cent to Kenyon and Racine soils, and upslope from Floyd, 
Clyde, and Atkinson soils. Many of the areas are small 
and are farmed with the adjoining soils. 

Representative profile: 

0 to 18 inches, very dark brown and very dark grayish-brown, 
friable loam. 

18 to 55 inches, brown to dark-brown, dark yellowish-brown, 
and yellowish-brown, friable loam that contains some 
stones and pebbles at a depth of 22 inches and below. 

55 inches, yellowish-brown, friable loam that contains some 
pebbles. 

The surface layer ranges from black to very dark 
brown in color and from 8 to 15 inches in thickness. In 
places these soils are moderately dark colored to a depth 
of 20 inches. The thickness of the loamy overburden, or 
sediment, varies considerably, but this material is about 
20 inches thick in many places. 

These soils have high available moisture capacity and 
are moderately permeable. The sloping areas are easily 
eroded, however, when the surface is bare or is only 
sparsely covered by plants. 

These soils are suited to row crops. They are easily 
tilled, and most of the acreage is cultivated. The sur- 
face layer is high in content of organic matter, is in good 
tilth, and takes in water well. 

These soils are medium acid, and crops grown on them 
need lime. The soils are medium in available nitrogen 
and low in available phosphorus and potassium. 

Ostrander loam, 0 to 2 percent slopes (OvA).— This soil 
has a black to very dark brown surface Jayer that is 12 to 
15 inches thick. No stones are on the surface, but stones 
and pebbles are in.the subsoil. , 

This soil is on slightly convex, moderately wide ridges 
where it is bordered downslope by Kenyon and other 
Ostrander soils. Adjacent to it in a few places are areas of 
Racine and Bassett soils, 

The surface layer is friable and in good tilth. There- 
fore, the intake of water is good. Little or no runoff 
occurs, but water does not pond on the surface, and wetness 
is not a problem. 


Corn. or other row crops can be grown intensively on 
this soil. Because of the small size of the areas, however, 
row crops should be grown less frequently than on the ad- 
joining soils. Lime is needed for crops to make good 
growth, but yields of corn are above average if manage- 
ment is good. Response to fertilizer is very good. (Ca- 
pability unit I-1) 

Ostrander loam, 2 to 5 percent slopes (OuB).—The sur- 
face layer of this soil is very dark brown and is 8 to 15 
inches thick. The texture is generally loam, but in a few 
places it is silt loam. The surface layer is high in content 
of organic matter, is in good tilth, and in most places 
is free of stones. A few stones and pebbles are in the 
subsoil. 

This soil is on convex ridges and on a few side slopes up- 
slope from Kenyon, Floyd, Clyde, and Atkinson soils. In 
places it is adjacent to areas of Racine and Bassett. soils. 

Some water runs off this soil. Therefore, erosion is a 
hazard when the surface is bare. Tillage should be on the 
contour or this soil ought to be terraced if a row crop is 
grown. Where terraces are constructed, small stones and 
pebbles are exposed in the channel of the terrace in many 
places. Applying manure and commercial fertilizer in the 
channel not only increases the supply of plant nutrients 
but also increases the intake of water. 

Where this soil is terraced, it is suited to intensive use 
for corn or other row crops. Yields of corn are generally 
above average if management is good. Good response is 
obtained if lime and fertilizer are applied. (Capability 
unit Ile-1) 

Ostrander loam, 5 to 9 percent slopes (OuC).—This 
soil has a very dark brown to very dark grayish-brown 
surface layer that is generally 8 to 12 inches thick. Ina 
few small areas, however, the surface layer is only 3 to 
6 inches thick. A few stones and pebbles are in the subsoil 
and in a few places on the surface. 

This soil is on narrow, convex ridges and on the side 
slopes of ridges below areas of less sloping Ostrander 
soils. It is above areas of Kenyon, Floyd, and Clyde soils, 
and it is above areas of Atkmson and Rockton soils in 
some places. 

This soil is easily eroded by runoff. Therefore, tillage 
ought to be on the contour, or this soil should be terraced 
or stripcropped. Where this soil is terraced or strip- 
cropped, corn or other row crops can be grown 8 years in 
5. Where terraces are constructed, some stones and pebbles 
are exposed in the channels, In these channels manure 
and commercial fertilizer should be applied. Some of the 
drainageways that cut into sidehills may need to be shaped 
and seeded. 

Yields of corn grown on this soil are generally above 
average if management is good, but legumes need lime for 
optimum growth. Response to fertilizer is good. (Capa- 
bility unit ITTe-1) 


Otter Series 


The soils of the Otter series are poorly drained and 
are flooded occasionally. They formed in silty alluvium. 
Their surface layer is dark colored, and the dark color 
commonly extends to a depth of 8 feet. 

The Otter soils occur with the Colo soils on wide bot- 
tom lands and are mapped with those soils. On narrow 
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bottom lands and in upland drainageways, they also 
occur with Lawson and Ossian soils and are mapped with 
those soils. 

Representative profile: 

0 to 37 inches, black, friable silt loam. 
37 to 58 inches, dark-gray and olive-gray to light olive-gray, 
friable silt loam mottled with yellowish brown. 

The Otter soils have high available moisture capacity 
and moderate permeability. The water table is high, but 
the height is variable, 

These soils are suited to extensive use for row crops, 
and tile drains work well in them. The supply of avail- 
able nitrogen and potassium is medium, but the supply of 
available phosphorus is low. These soils are slightly acid 
to neutral, and they generally do not need lime. 

Otter-Lawson-Ossian complex, 1 to 4 percent slopes 
(OvB).—In. this soil complex are dark-colored, somewhat 
poorly drained and poorly drained soils in areas too nar- 
row tor the soils to be mapped separately. These soils 
formed in silty alluvium. ‘Their surface layer is black to 
very dark gray, and it is high in content of organic 
matter. No stones or pebbles are on the surface. The 
profile of the Otter soil is like the profile described for 
the Otter series. Profiles that are typical of the Ossian 
and Lawson soils are described under the Ossian and 
Lawson series, 

These soils are on narrow bottom lands and in upland 
drainageways in the eastern part of the county. On 
bottom lands they are adjacent to Huntsville and other 
Otter soils, and in upland drainageways they are down- 
slope from Downs and Fayette soils. 

The soils of this complex are moderately permeable 
and have high or very high available moisture capacity. 
*Their surface layer puddles if it is worked when wet. 
Runoff is received from the soils upslope that formed in 
loess, and these soils also receive seepage water from the 
adjoining soils. As a result, the height of the water 
table varies. These soils are often too wet in spring or 
after rains to be crossed with farm equipment unless they 
are tile drained. Tile drains work well, however, and an 
outlet can be established in most places. The drainage- 
ways in a few areas can be shaped and reseeded. 

Corn or other row crops can be grown intensively where 
these soils are tile drained. Some small areas are cropped 
with the adjoining soils. If tilth is poor, meadow should 
be included in the rotation. 

Yields of corn grown on. these soils are generally above 
average if management is good. Response to fertilizer 
is good where drainage has been improved. 

These soils are neutral or slightly acid. ‘They are medi- 
um in available nitrogen and low in available phosphorus 
and potassium. (Capability unit IIlw-2) 

Otter-Ossian complex (0 to 2 percent slopes) (Ow).— 
The soils of this complex are poorly drained, and they 
formed in silty alluvium. Both of the soils have a black 
surface layer, but the black color extends to a greater 
depth in the Otter than in the Ossian soil. The profile 
of the Otter soil is like the one described for the Otter 
series. A profile that is typical for the Ossian soil is 
deseribed under the Ossian series. 

These soils are on bottom lands and in upland drainage- 
ways. They are subject to flooding, but the floodwaters 
remain for only short periods. A thin layer of lighter 
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colored sediments has been deposited on the surface in 
some places. 

These soils have a seasonal high water table. Tile 
drainage is needed if crops are to grow satisfactorily. 
Where drainage is provided, corn or other row crops can 
be grown intensively and yields of corn are above average 
if management is good. Lime is not needed in most places, 
a oe to fertilizer is good. (Capability unit 

w-2 

Otter and Ossian silt loams, overwashed (0 to 8 per- 
cent slopes) (Ox).—Soils that are poorly drained and that 
formed in silty alluvium are in this undifferentiated unit. 
A layer of silt loam that is 6 to 20 inches thick and that 
contains lime has been deposited on their surface. The 
present surface layer is dark grayish brown. No stones 
or pebbles are on the surface. The profile of the Otter 
soil is similar to the one described for the Otter series. 
A profile considered typical of the Ossian soils is de- 
scribed under the Ossian series. 

These soils are on bottom lands adjacent to Dorchester, 
Caneek, and other Otter soils. In places they are sepa- 
rated from the stream channel by areas of Dorchester soils. 
Because of the thick layer of overwash and the similar 
colors and textures in the surface layer, these two soils were 
identified in mapping but were not mapped separately. 
In most places beneath the layer of silty overwash, the soil 
profile is similar to that of the Ossian soils. 

Included in mapped areas of these soils are a few spots 
in which about 80 inches of light-colored material has 
been deposited on the surface. Also included are a few 
eerie in which the subsoil is loamy and there is a buried 
soil. 

The soils of this unit have high or very high available 
moisture capacity and are moderately permeable. The 
soils are wet, however, because little or no water runs off. 
Also, the water table is high and the areas are occasionally 
to frequently flooded. 

These soils are suited to intensive use for corn or other 
row crops if they are protected from overflow and if tile 
drains have been installed to lower the water table. Out- 
lets for tile drains can be established in most places. 

Yields of corn are generally above average if manage- 
ment is good. Crops grown on these soils respond well to 
fertilizer, but lime is not needed. These soils are very 
low in available nitrogen and phosphorus and medium in 
available potassium. (Capability unit IIw-2) 


Palsgrove Series 


In the Palsgrove series are well-drained soils of up- 
lands that have a light-colored surface layer. These soils 
formed in a layer of loess that is 80 to 50 inches thick. 
Beneath the loess is a thin layer of clayey material weath- 
ered from bedrock. That material, in turn, is underlain 
by limestone bedrock. No stones or pebbles are in the sur- 
face layer or the subsoil. The slopes range from 2 to 24 
percent. 

The Palsgrove soils are on narrow, convex ridges and 
on side slopes. They are downslope from Fayette soils. 
In many places they are upslope from Dubuque and Nord- 
ness soils and from Steep rock land. Some of the areas 
are small. 
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Representative profile: 


0 to 6 inches, dark grayish-brown, friable silt loam. 

6 to 40 inches, brown to dark-brown, yellowish-brown, and 
dark yellowish-brown, friable silty clay loam and silt loam. 

40 to 42 inches, dark-brown to brown, firm gritty silty clay; 
contains some yellowish-brown and grayish-brown mottles; 
underlain by fractured hard limestone. 

In areas where these soils have not been cultivated and 
are not eroded, the surface layer ranges from very dark 
gray to very dark grayish brown in color and from 2 to 4 
inches in thickness. In those areas the surface layer is 
underlain by a distinct, light-colored subsurface layer. 
In eroded or cultivated areas, the surface layer is dark 
gray or dark grayish brown, and the subsurface layer is 
now a part of the surface layer. 

The available moisture capacity is medium, and the 
loessal soil material is moderately permeable above the 
limestone. The underlying limestone is fractured, but it 
limits the root growth of some plants. The surface layer 
is low in content of organic matter and is commonly in 
poor tilth. It often seals during rains, and a crust forms 
when the soil dries. As a result, a large amount of the 
water from rainfall usually runs off because of the strong 
slopes and the slightly restricted intake of water in some 
places. The surface layer is subject to erosion where it 
is bare or is only sparsely covered by plants. 

The less sloping Palsgrove soils are suited to row crops 
if they are properly managed. The steeper areas are suit- 
able for pasture, trees, and wildlife habitats. 

These soils are acid, and they are very low in available 
nitrogen, low in available phosphorus, and low to medium 
in available potassium. Lime is needed for the optimum 
growth of crops. 

Palsgrove silt loam, 5 to 9 percent slopes, moderately 
eroded (PaC2}.—A large part of the acreage of this soil 
is cultivated. Generally, the surface layer in the culti- 
vated areas is dark gray or dark grayish brown when 
moist and is much lighter colored when dry. It is slightly 
darker and thicker in some places near drainageways that 
cut into sidehills. In most places the subsurface layer is 
now a part of the plow layer. Depth to the underlying 
bedrock or to material weathered from limestone bedrock 
ranges from 30 to 50 inches, but it is about 40 inches in 
many areas. 

This soil is on convex side slopes adjacent to less sloping 
Palsgrove soils. In some places it is above Dubuque or 
other Palsgrove soils. 

Where the surface is bare or is only sparsely covered by 
plants, runoff erodes this soil. During hard rains, the 
surface is likely to seal, and a crust forms when the soil 
dries. Manure can be applied and crop residue can be left. 
on the surface to improve the intake of water. If row 
crops are grown, tillage should be on the contour and this 
soil ought to be terraced or stripcropped. Because of the 
underlying limestone near the surface, cuts and fills need 
to be held to a minimum where terraces are built. In 
places the drainageways need shaping and reseeding. 

Corn or other row crops can be grown 2 years in 5 if 
this soil is terraced or stripcropped. Yields of corn are 
generally only average, however, even if good manage- 
ment is used. Lime and fertilizer are needed to establish 
a stand of legumes. Response to fertilizer is good to 
moderate. (Capability unit IITe-2) 
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Palsgrove silt loam, 9 to 14 percent slopes, mod- 
erately eroded (PaD2).—Most areas of this soil are culti- 
vated, and the surface layer in most of the cultivated 
areas is dark gray or dark grayish brown when moist and 
is much lighter colored when dry. In most places near 
drainageways that cut into sidehills, however, the surface 
layer is generally darker and thicker than in other areas. 
The surface layer is low in content of organic matter, and 
the subsurface layer in most areas is now a part of the 
surface layer. Depth to limestone bedrock or to material 
weathered from bedrock ranges from 30 to 50 inches. It 
is less than 40 inches in much of the acreage. 

This soil is on convex side slopes, downslope from tracts 
occupied by Fayette soils and less sloping Palsgrove soils, 
It is upslope from Dubuque, Nordness, and steeper Pals- 
grove soils. In places this soil is on the lower parts of 
side slopes that grade to areas of Chaseburg soils that are 
downslope. Included in mapped areas of this soil is a 
rather large acreage in which the soil is wooded and is 
not eroded. 

Cultivated areas of this Palsgrove soil are subject to 
further erosion where row crops are grown and the soil 
is-not terraced or stripcropped. During hard rains, the 
surface layer often seals, and a crust forms when the soil 
dries. Crop residue can be left on the surface and manure 
can be applied to increase the intake of water and to re- 
duce runoff. Also, some of the drainageways in side val- 
leys need to be shaped and seeded. The number of cuts 
and fills needs to be kept to a minimum where terraces 
are constructed. Enough soil material should be left to 
cover the limestone in the channels. a 

If this soil is terraced or stripcropped, it can be used 
for corn or other row crops 1 year in 5. Meadows are 
generally left for more than 3 years, and a row crop is 
then grown when the area is renovated. Yields of corn 
are variable, but they are generally only about average 
for the county, even if management is good. Manure, 
lime, and commercial fertilizer are needed to help estab- 
lish a good stand of meadow or pasture. (Capability 
unit TITe-+) 

Palsgrove silt loam, 9 to 14 percent slopes, severely 
eroded (PaD3).—In this soil the present surface layer was 
formerly the subsoil. Its color is dark brown to brown 
when moist, and it is somewhat lighter colored when dry. 
In most places the texture of the surface layer is silt loam, 
but the texture grades to silty clay loam 1n places. The 
surface layer is very low in content of organic matter and 
is in poor tilth. Depth to limestone bedrock or to material 
weathered from bedrock ranges from 30 to 40 inches. 

In many places this soil is on convex knobs on side 
slopes between the drainageways that cut into sidehills. 
In most places it is surrounded by less eroded Palsgrove 
and Nasset soils. The individual areas are small, and as 
a result, much of the acreage is managed with the adja- 
cent soils. Included in mapped areas of this soil are a 
few spots in which limestone bedrock and material weath- 
ered from limestone are at a depth between 24 and 30 
inches. 

Where the surface is bare or is only sparsely covered 
by plants, this soil is subject to further erosion. Crop 
residue can be left on the surface and manure can be ap- 
plied to increase the intake of water. The surface tends 
to seal during rains, and a crust forms when the soil dries. 
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This soil is suited to pasture, but it can be used for corn 
or other row crops 1 year in 6 if it is terraced or strip- 
cropped. Because of the location and small size of the 
areas, however, this soil is usually farmed with less eroded 
Palsgrove soils. 

Yields of corn are below average on this soil, even if 
management is good. When pastures are seeded, manure, 
lime, and commercial fertilizer ought to be applied to help 
establish the stand. (Capability unit [Ve-2) 

Palsgrove silt loam, 14 to 18 percent slopes, mod- 
erately eroded (PaE2)—This soil generally has a dark- 

ray to dark grayish-brown surface layer that is 3 to 6 
inches thick. In many places near drainageways that cut 
into sidehills, however, the surface layer is darker and 
thicker than in other areas. The surface layer is much 
lighter colored when dry than when moist. Brown mate- 
rial from the subsoil is mixed with the surface soil in some 
places. Limestone bedrock or material weathered from 
bedrock is generally at a depth of less than 40 inches, but 
the depth ranges from 30 to 50 inches. Nearly half of the 
acreage is wooded, and the soil in those areas is not eroded. 

This soil is on convex side slopes, below Fayette and less 
sloping Palsgrove soils. It is upslope from Dubuque and 
Nordness soils and from areas of Steep rock land. In some 

laces where this soil is on the lower parts of side slopes, 
it is upslope from the Chaseburg soils. 

Where the surface of this soil is bare or is only sparsely 
covered by plants, runoff causes further erosion. Crop 
residue can be left on the surface and manure can be ap- 
plied to increase the intake of water. The surface may 
seal during rains, and a crust forms when the soil dries. 

This soil is suited to hay or pasture, but corn or other 
row crops can be grown 1 year in 6 when a pasture is reno- 
-vated. A good stand of pasture is generally left for more 
than 4 years before the area is plowed. 

Some drainageways that cut into sidehills need to be 
shaped and seeded. Scattered trees and shrubs ought to be 
removed from the pastures, but a good stand of timber 
should be managed as woodland. - 

If corn is grown when a pasture is renovated, the yields 
are below average, even if management is good. When a 
nes is seeded, lime, manure, and commercial fertilizer 

elp to establish the stand. (Capability unit [Ve-1) 

Palsgrove silt loam, 14 to 18 percent slopes, severely 
eroded (PaE3).—In this soil, erosion has exposed the sub- 
soil, As a result, the present surface layer is dark brown 
or brown when moist, and it has a texture that ranges to 
silty clay loam in some places. The surface layer is some- 
what lighter colored when dry. It is very low in content 
of organic matter and is in poor tilth. Depth to limestone 
bedrock or to material weathered from bedrock is generally 
between 30 and 40 inches. It is between 24 and 30 inches 
ina few small areas. 

This soil is on convex knobs on side slopes between the 
drainageways that cut into sidehills. The areas are small, 
and this soil is generally surrounded by areas of less eroded 
Palsgrove and Nasset soils. 

Crop residue can be left on the surface and manure can 
be applied to increase the intake of water. Control of 
grazing is necessary, for erosion continues where this soil 
is only sparsely covered by plants. This soil is suited to 
permanent pasture, or it can be used as woodland or as a 
habitat for wildlife. If a pasture is renovated, oats can 
be seeded as a nurse crop. Where a pasture is seeded, lime, 


manure, and commercial fertilizer help to establish the 
stand. (Capability unit VIe-1) 

Palsgrove silt loam, 18 to 24 percent slopes, mod- 
erately eroded (PoF2)—-The surface layer of this soil is 
generally dark gray or dark grayish brown when moist 
and is 8 to 6 inches thick. It is slightly darker and thicker, 
however, near drainageways that cut into sidehills. This 
layer is much lighter colored when dry. The subsurface 
layer is absent im many places, and in some areas it is a 
part of the surface layer. Limestone bedrock or material 
weathered from bedrock is at a depth between 30 and 40 
inches in many places. 

This soil is on convex side slopes that are dissected by 
drainageways that cut into sidehills. It is below Nasset 
and less sloping Palsgrove soils and above Steep rock land 
and Dubuque, Frankville, and Nordness soils. In places 
this soil is on the lower parts of side slopes that grade 
downslope to the Chaseburg soils or to soils on benches. 

Included in mapped areas of this soil are a few severely 
eroded patches in which the subsoil is exposed and the 
present surface layer is dark brown or brown. Also, in 
more than half of the acreage, this soil is wooded and is 
not eroded. 

Much of the acreage is in pasture. Grazing should be 
controlled in the pastured areas so that a good cover of 
plants is maintained. Where the surface is bare, this soil 
is easily eroded by runoff. 

This soil is suited to permanent pasture, or it can be 
used as woodland. Also, the small areas make excellent 
habitats for wildlife. 

Farm machinery must be operated with care on this soil. 
Lime, manure, and commercial fertilizer are needed to im- 
prove the stands of pasture. (Capability unit VIe-8) 


Peaty Muck 


Peaty muck consists of accumulations of partly decom- 
posed plant material. This organic material is 10 inches 
or more thick and is underlain by gray silty or loamy ma- 
terial. It is very poorly drained and seepy. 

Peaty muck occurs in broad drainageways and on bot- 
tom lands. It is in slight depressions or in slightly ele- 
vated areas, mostly in the western part of the county. 
Most of the individual areas are small. 

Representative profile: 

0 to 87 inches, black, very friable peaty muck and muck. 
87 to 46 inches, very dark gray, very friable silty clay loam. 

These soils have very high available moisture capacity. 
Permeability is rapid in the organic material, but seepage 
and a high water table make these soils very wet. Where 
these soils are in depressions, water is often ponded on 
the surface. 

These soils are difficult to drain. Open ditches are 
used to drain them where the layer of organic material is 
thick, and tile drains can be used to drain them where 
that layer is thinner. Considerable settling takes place 
after these soils are drained. 

Unless adequate drainage has been provided, these 
soils are generally considered to be wasteland. After the 
areas are drained, however, row crops can be grown. 

Lime is not needed, because these soils are neutral. 
These soils are high in available nitrogen but very low in 
available phosphorus and potassium. 
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Peaty muck (0 to 12 percent slopes) (Pk).—This soil has 
a black surface layer consisting of organic material that is 
10 to 48 inches thick. The surface layer has a soft, spongy 
feel. In the areas that have not been drained, the hoofs 
of animals cut the surface and this soil will not support 
the weight of farm equipment. 

This soil is in slight depressions or in slightly elevated 
areas on bottom Jands and in broad drainageways. In 
most places it occurs within larger areas of Floyd, Clyde, 
Ossian, or Otter soils or it is adjacent to those soils. 

Peaty muck is very wet because it receives seepage water 
from the surrounding soils and has a high water table. 
The excess water should be controlled by installing tile or 
surface drainage. Each area ought to be checked care- 
fully, however, before tile drains are installed. Outlets 
are difficult to obtain in some places. 

Where this soil is drained, corn and other row crops can 
be grown intensively, but many crops do not mature prop- 
erly. The corn that is grown is often used for silage. 
Only average yields are obtained from corn that is grown 
for grain, and the grain often needs to be dried before it 
is stored. Applications of phosphate and potassium are 
needed. (Capability unit II[w-3) 

Peaty muck, overwashed (0 to 12 percent slopes) 
(Pw).—This soil consists of dark-colored peaty muck over 
which 6 to 20 inches of light-colored silty material has 
generally been deposited. ‘The thickness of the silty mate- 
rial varies considerably within short distances. Some 
areas have received as much as 40 inches. 

This soil is on bottom lands and in broad drainageways 
in the uplands, mainly in the eastern part of the county. 
Adjacent to it in many places are Dorchester, Ossian, and 
Otter soils and complexes of those soils. The individual 
areas are small and are managed with the adjoining soils. 

This soil is wet, but the areas that have only a thin de- 
posit of silty material on the surface need drainage more 
than the areas where the deposit is thick. Tile drains are 
difficult to install and to maintain. The organic material 
is unstable, and the tile drains ought to be placed in the 
underlying soil material. Corn or other row crops can 
be grown intensively if this soil is drained. Average yields 
of corn are generally obtained if management is good. 

Lime is not needed on this soil. Good response is re- 
ceived, however, if fertilizer is applied. (Capability unit 
IIw-3) 


Racine Series 


In the Racine series are well-drained soils of the up- 
lands. These soils have a moderately dark colored sur- 
face Jayer and a light-colored subsurface layer. They 
formed in a thin layer of loamy material over friable 
glacial till. Some pebbles are in the subsoil, and a few 
are on the surface. The slopes range from 0 to 14 percent. 

These soils are on ridges and side slopes in the western 
part of the county, adjacent to Bassett, Coggon, Renova, 
and Oran soils in many places. They are upslope from 
areas of Waucoma, Winneshiek, or Floyd soils in some 
places. 

Representative profile: 


0 to 8 inches, very dark gray, friable loam. 
8 to 12 inches, dark grayish-brown, friable loam. 


12 to 34 inches, dark-brown to brown and yellowish-brown, 
friable loam that contains some stones and pebbles; few 
coatings of silt. 

34 to 44 inches, yellowish-brown and some grayish-brown, 
friable sandy clay loam that contains some stones and 
pebbles. 

The surface layer ranges from black to very dark gray 
in color and from 4 to 8 inches in thickness. The sub- 
surface layer ranges from 2 to 6 inches in thickness, 

These soils have high available moisture capacity and 
are moderately permeable. The sloping areas erode, how- 
ever, when the surface layer is bare or is only sparsely 
covered by plants. Crop residue can be left on the sur- 
face and manure can be added to increase the intake of 
water. 

These soils are suited to row crops, but the steep Racine 
soils are better suited to hay or pasture. The soils are 
acid. Therefore, lime is needed for the good growth of 
crops. These soils are low in available nitrogen, phos- 
phorus, and potassium. 

Racine loam, 0 to 2 percent slopes (RaA).—This soil has 
a surface layer that ranges from 4 to 8 inches in thickness. 
The surface layer is black to very dark gray when moist, 
but it is somewhat lighter colored when dry. The content 
of organic matter is moderately low. In most places the 
surface layer is free of stones, but stones and pebbles are 
in the subsoil. 

This soil is on moderately wide convex ridges within 
larger areas of more sloping Racine soils. The individual 
areas are small. There ore this soil is managed with the 
adjoining soils. 

Little or no runoff takes place, but water does not pond 
on the surface. Crop residue can be left on the surface to 
maintain a good intake of water. 

This soil is suited to intensive use for corn and other row 
Sas If tilth becomes poor, a meadow crop can be in- 
cluded in the rotation. Yields of corn are generally above 
average if management is good. Applying lime, manure, 
and commercial fertilizer helps the growth of crops. 
Response to fertilizer is very good. (Capability unit I-1) 

Racine loam, 2 to 5 percent slopes (Ra3).—This soil has 
a surface layer that is very dark gray when moist but that 
is somewhat lighter colored when dry. The surface layer 
is 4 to 8 inches thick. Beneath it is a distinct, light-colored 
subsurface layer. No stones are on the surface, but some 
stones and pebbles are in the subsoil. In some wooded 
areas, this soil has a thin cover of twigs and leaves on the 
surface. 

This soil is on convex ridges, above Oran and other Ra- 
cine souls. It is upslope from Floyd soils and is adjacent 
to Ostrander or Renova soils in places. 

Generally, the intake of water is good. However, crop 
residue can be kept on the surface and manure can be ap- 
plied to maintain a good intake of water. Runoff erodes 
this soil when the surface is bare. Therefore, tillage 
should be on the contour or this soil ought to be terraced 
if row crops are grown. Where this soil is terraced, corn 
or other row crops can be grown intensively. If tilth is 
poor, meadow can be included in the rotation. Yields of 
corn are generally above average if management is good, 
but lime is needed for above-average yields of crops. Re- 
sponse to fertilizer is good. (Capability unit IIe-1) 

Racine loam, 5 to 9 percent slopes (RaC).—Some areas 
of this soil are wooded or in permanent pasture. In those 
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areas the surface layer is very dark gray when moist, is 4 
to 8 inches thick, and is underlain by a distinct, light-col- 
ored subsurface layer. In the wooded areas, twigs and 
leaves cover the surface in some places. The surface layer 
is moderately low in content of organic matter and is some- 
what light colored when dry. No stones are on the sur- 
face, but some are in the subsoil. 

This soil is on side slopes below Ostrander and less slop- 
ing Racine soils. In some places it is upslope from Bassett, 
Oran, Waucoma, Winneshiek, and Floyd soils. 

Runoff erodes this soil when the surface is bare or is only 
sparsely covered by plants. Crop residue can be left on 
the surface to maintain a good intake of water. The 
drainageways that cut into sidehills ought to be kept seeded 
at all times, and any scattered trees and shrubs should be 
removed. 

If corn or other row crops are grown, tillage should be 
on the contour or this soil ought to be terraced or strip- 
cropped. Row crops can be grown 8 years in 5 where this 
soil is terraced or stripcropped. Yields of corn are gen- 
erally above average if management is good. 

Lime and fertilizer are needed to establish a stand of 
legumes on this soil. Response to fertilizer is good. 
(Capability unit ITTe-1) 

Racine loam, 5 to 9 percent slopes, moderately eroded 
{RaC2}.—A large part of the acreage of this soil is culti- 
vated. In the cultivated areas, the surface layer is very 
dark grayish brown or very dark gray when moist but is 
somewhat lighter colored when dry. Also, the subsurface 
layer is part of the plow layer. In some places the dark- 
brown subsoil is exposed, and those areas are shown on the 
soil map by a symbol for severe erosion. A few stones or 
pebbles are on the surface. 

This soil is on convex side slopes below Ostrander and 
less sloping Racine soils and upslope from Oran, Bassett, 
and Floyd soils. In a few places, it is also upslope from 
Waucoma and Winneshiek soils. 

In some areas of this soil, tilth is poor. In those places 
crop residue can be kept on the surface and manure can 
be applied to increase the intake of water. Sometimes the 
surface seals during hard rains, and this sealing causes an 
increase in runoff. As a result, this soil is easily eroded 
when the surface is bare. Where improvement is needed, 
the drainageways that cut into sidehills should be shaped 
and reseeded. 

If corn and other row crops are grown, tillage can be on 
the contour, but the soil really should be terraced or strip- 
cropped. Row crops can be grown 8 years in 5 where ter- 
racing or stripcropping is practiced. Where tilth is poor, 
the rotation ought to include meadow for an additional 
year. 

Yields of corn are generally above average if manage- 
ment is good, but lime, manure, and commercial fertilizer 
are needed to help in establishing legumes. Response to 
fertilizer is good. (Capability unit IITe-1) 

Racine loam, 9 to 14 percent slopes, moderately 
eroded (Rab2)—The surface layer of this soil ranges 
widely in thickness and color. In most of the cultivated 
areas, the surface layer is very dark grayish brown and 
is underlain by a dark-brown to brown subsoil. Some 
areas are severely eroded, and in those areas the present 
surface layer is dark brown or brown. The severely eroded 
areas are shown on the soil map by the symbol for severe 


erosion. In places some stones or pebbles are on the surface 
and in the subsoil. 

This soil is on convex side slopes that are dissected, to 
some extent, by drainageways in side valleys. They are 
below Ostrander and less sloping Racine soils and above 
Waucoma, Winneshiek, and Floyd soils. The individual 
areas are not large. Therefore, much of the acreage is 
managed with the adjoining soils. 

Included in mapped areas of this soil are some soils that 
have a surface layer of very dark gray loam or silt Joam 
and a distinct, light-colored subsurface layer. Also in- 
cluded are a few areas in which the surface layer is light 
colored. 

The surface of this Racine soil tends to seal during hard 
rains, and a crust forms when the soil dries. Crop residue 
ought to be left on the surface, and manure should be 
applied to increase the intake of water. Some drainage- 
ways in side valleys need to be shaped and reseeded, and 
scattered trees and shrubs ought to be removed where 
necessary. Water from runoff erodes this soil when the 
cover of plants is sparse. Therefore, tillage should be on 
the contour if row crops are grown, or this soil needs to be 
terraced or stripcropped. Corn or other row crops can be 
grown 1 year in 4 where this soil is terraced or strip- 
cropped. ; 

Yields of corn are only average on this soil, even if man- 
agement is good. Lime, manure, and commercial fertilizer 
are needed if a stand of legumes is to be established. Re- 
sponse to fertilizer is moderate. (Capability unit IITe-3) 


Renoya Series 


In the Renova series are well-drained soils of the 
uplands that have a light-colored surface layer. These 
soils formed in a thin layer of loamy sediment over fri- 
able loam glacial till. A layer of stones or pebbles sep- 
arates the glacial sediment from the till. The slopes 
range from 2 to 18 percent. 

These soils are on convex ridges and side slopes in the 
western part of the county, adjacent to Racine, Coggon, 
and Oran soils in many places. They are upslope from 
Whalan, Nordness, Marlean, and Floyd soils and from 
Steep rock land in some places. Some of the individual 
areas are large. 

Representative profile: 

0 to 7 inches, dark grayish-brown, friable loam. 

7 to 11 inches, brown to dark-brown, friable loam. 

11 to 35 inches, brown to dark-brown, dark yellowish-brown, 
and yellowish-brown, friable loam and sandy clay loam; 
contains some pebbles at a depth of 14 inches and below; 
very few strong-brown mottles in the lower part. 

35 to 50 inches, dark yellowish-brown and strong-brown, fri- 
able sandy clay loam and loam that contain some pebbles; 
few grayish-brown mottles. 

In areas that are eroded, the surface layer of these 
soils is 2 to 4 inches thick. In those areas the surface 
layer is grayish brown when moist but is much lighter 
colored when dry. Also in those areas, a distinct, light- 
colored subsurface layer is beneath the surface layer. 
The plow layer in cultivated areas is dark gray or dark 
grayish brown. 

These soils are moderately permeable and have high 
available moisture capacity. They are subject to erosion 
when the surface is bare or is only sparsely covered by 
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plants. Therefore, crop residue ought to be left on the 
surface in cultivated areas. If the less sloping Renova 
soils are properly managed, they are suited to row crops. 
The steep areas are suited to permanent pasture, or they 
can be used as woodland or for wildlife habitats. 

These soils are acid, and crops grown on them need 
lime. These soils are very low in available nitrogen and 
low in available phosphorus and potassium. 

Renova loam, 2 to 5 percent slopes (ReB)—This soil has 
a dark-gray or dark grayish-brown surface layer. The 
surface layer in cultivated areas is much lighter colored 
when dry than when moist. It is underlain by a distinct, 
light-colored subsurface layer. The surface soil is gen- 
erally free of stones and pebbles, but some stones or pebbles 
are in the subsoil. 

This soil is on convex ridges that are nearly level in 
places. It is upslope from more sloping Renova or Coggon 
soils. Adjacent to it in a few places are Racine soils. 

When the surface layer is bare in cultivated areas of this 
soil, erosion is a hazard. Crop residue can be left on the 
surface to increase the intake of water. During rains, the 
surface layer may seal, and a slight crust then forms as 
the soil dries. 

Tf corn or other row crops are grown, this soil ought to 
be tilled on the contour or terraced. Row crops can be 
grown intensively where this soil is terraced, and yields of 
corn are above average if management is good. Lime 
is needed, however, for the optimum growth of crops. 
Response to fertilizer is good. (Capability unit ITe-1) 

Renova loam, 5 to 9 percent slopes (ReC)—Most areas 
of this soil are used for permanent pasture or trees, and the 
surface layer in those areas is very dark gray or dark gray- 
ish brown and is 2 to 4 inches thick. Below the surface 
layer is a distinct, light-colored subsurface layer. In 
places the wooded areas have twigs and leaves on the sur- 
face. Stones and pebbles are generally in the subsoil, but 
the surface layer is free of them in most places. 

This soil is on side slopes, adjacent to less sloping Renova 
soils. Downslope from it are Oran and Floyd soils. 

Water from runoff erodes this soil when the surface 
is bare or is only sparsely covered by plants. Tillage can 
be on the contour, or this soil can be terraced or strip- 
cropped where row crops are grown. In some places the 
drainageways that cut into sidehills ought to be shaped 
and seeded. Scattered trees and shrubs need to be removed 
if this soil is to be easily farmed, but good stands of timber 
ought to be managed as woodland. 

If this soil is terraced or stripcropped, corn or other 
row crops can be grown 3 years in 5. Yields of corn are 
generally high if management is good. Lime, commercial 
fertilizer, and manure should be applied to help establish a 
good stand of crops. Response to fertilizer is moderate to 
good. (Capability unit ITTe-1) 

Renova loam, 5 to 9 percent slopes, moderately 
eroded (ReC2).—This soil has a surface layer that is gen- 
erally dark gray or dark grayish brown, but that layer is 
much lighter colored when dry. The surface layer is 
darker and thicker than typical near drainageways that 
cut into sidehills, This soil lacks a subsurface layer. 
Dark-brown to brown soil material that was formerly part 
of the subsoil is mixed with the plow layer in some culti- 
vated areas. In a few small spots, the subsoil is exposed. 
Those areas are indicated on the soil map by the symbol 


for severe erosion. Some stones or pebbles are in the sub- 
soil and on the surface. 

This soil is on narrow, convex ridges and on the side 
slopes of ridges below less sloping Renova soils. Down- 
slope from it are Oran, Floyd, or steep Renova soils. 

Luch of the acreage is cultivated, and the surface layer 
in the cultivated areas is low in content of organic matter 
and is in poor tilth. During rains, the surface layer may 
seal, and then a crust forms as the soil dries. Crop residue 
can be left on the surface, and manure can be applied to 
improve the intake of water. 

This soil is subject. to further erosion when the surface 
is bare. Therefore, tillage should be on the contour or the 
soil should be terraced or stripcropped. If the areas are 
terraced or stripcropped, corn or other row crops can be 
grown 2 yearsin4. Where this soil isin poor tilth, meadow 
should be included in the rotation for a longer time than 
normal, 

Yields of corn grown on this soil are generally above 
average if management is good. Lime, manure, and com- 
mercial fertilizer are needed to help establish a stand of 
legumes. Response to fertilizer is moderate to good. 
(Capability unit [[Ie-1) 

‘Renova loam, 9 to 14 percent slopes, moderately 
eroded (ReD2)—Much of the acreage of this soil is culti- 
vated. The surface layer in the cultivated areas is gener- 
ally dark gray or dark grayish brown when moist and 
has a much lighter color when dry. It is slightly darker 
and thicker near drainageways that cut into sidehills, 
however, than in other places. Also, in a few places, 
the surface layer is dark brown or brown and consists 
of soil material that was formerly part of the subsoil. 
Some stones or pebbles are in the subsoil, and they are 
also on the surface in a few places. 

This soil is on convex side slopes. It occupies an 
entire slope in a few places. It is generally above areas of 
Floyd souls and downslope from Racine or Coggon soils, 
but it is downslope from Fayette soils in some places. 

Included in mapped areas of this soil are small patches 
in which the soil has not been cultivated and is not eroded. 
In those spots the surface layer is thin and dark colored, 
and there is a distinct, light-colored subsurface layer. 

Runoff causes this Renova soil to erode still further 
when the cover of plants is sparse. Therefore, if a row 
crop is grown, tillage should be on the contour or this soil 
ought to be terraced or stripcropped. ‘The surface layer 
is low in content of organic matter and is in poor tilth. 
During hard rains, it may seal, and a crust then forms 
when the soil dries. Manure can be applied and crop 
residue can be left on the surface to increase the intake 
of water. 

Where this soil is terraced or stripcropped, corn or other 
row crops can be grown 1 year in 4. Yields of corn are 
generally about average, even if management is good, but 
lime, manure, and commercial fertilizer are needed if a 
stand of legumes is to be established. Response to fertiliz- 
er is moderate. (Capability unit ITTe-3) 

Renova loam, 9 to 14 percent slopes, severely eroded 
(ReD3).—-In this soil dark-brown or brown soil material 
that was formerly part of the subsoil is exposed on the 
surface. The present surface layer is very low in content 
of organic matter. It has a brownish color when moist 
but is somewhat lighter colored when dry. Stones and 
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pebbles are on the surface and in the subsoil in many 
places. 

This soil is on convex knobs that occur on slopes, gen- 
erally between drainageways that cut into sidehills. As 
a rule, it occurs within larger areas of less eroded Renova 
and Coggon soils. 

The surface layer is in poor tilth. It seals during rains, 
and a crust forms when the soil dries. Crop residue can 
be left on the surface and manure can be applied to increase 
the intake of water. When the surface is bare, this soil 
quickly erodes. Therefore, the areas should be terraced 
or stripcropped. 

Because the individual areas are small, this soil is often 
managed with the adjoining soils. Corn or other row 
crops can be grown 1 year in 6 where stripcropping 
is practiced. Yields of corn are only average, however, 
even though management is good. Lime, manure, and 
commercial fertilizer are needed to establish a stand of 
pasture. Response to fertilizer is moderate. (Capability 
unit [Ve-2) 

Renova loam, 14 to 18 percent slopes, moderately 
eroded (ReE2)—This soil has a surface layer that is 3 to 
6 inches thick. ‘The surface layer is generally dark gray 
or dark grayish brown when moist. In some places near 
drainageways that cut into sidehills, however, the surface 
layer is slightly darker and thicker. The surface layer is 
much lighter colored when dry than when moist. Part of 
the subsoil has been mixed with the plow layer in some 
areas. A few stones and pebbles are in the subsoil, and a 
few are on the surface. 

This soil is on convex side slopes, below less sloping 
Renova and Coggon soils. In a few places, it is down- 
slope from Fayette soils, and it is upslope from Whalan 
soils in many places. 

The surface layer is low in content of organic matter, 
and it is in poor tilth in many of the areas. The amcunt 
of water taken in is reduced by surface sealing during hard 
rains. Therefore, this soil erodes quickly when it is only 
sparsely covered by plants. 

This soil is suited to hay or pasture, but corn or other 
row crops can be grown 1 year in 6 if stripcropping is 
practiced. Asa rule, a good stand of meadow is left more 
than 4 years before the area is renovated. Where corn is 
grown when a pasture is renovated, the yields are gener- 
ally average if management is good. Lime, manure, and 
commercial fertilizer ought to be applied to help in estab- 
lishing a good stand of hay or pasture. Response to fer- 
tilizer is moderate. (Capability unit [Ve-1) 

Renova loam, 14 to 18 percent slopes, severely eroded 
(ReE3).—In this soil dark-brown to brown soil material that 
contains stones and pebbles makes up the present surface 
layer. This material was formerly part of the subsoil. 
It has a somewhat lighter color when dry than when moist. 

This soil is mainly on knobs that occur on slopes between 
drainageways that cut into sidehills. It is generally 
downslope from less sloping Renova and Coggon soils, and 
it is also downslope from Fayette soils in a few places. 
In a few areas, it is upslope from Whalan and steeper 
Renova soils. 

The surface layer is very low in content of organic mat- 
ter and is in poor tilth. It is likely to seal during rains. 
Crop residue can be left on the surface and manure can be 
applied to increase the intake of water. This soil ought 


to be kept in permanent pasture, because it is highly sus- 
ceptible to further erosion when the surface is bare. Also, 
it can be used as woodland or as habitats for wildlife. 
Small areas that are surrounded by soils more suitable for 
aor are especially suitable for use as habitats for wild- 
life. 

Grazing ought to be controlled to prevent losing a seed- 
ing of pasture. Oats are often used as a nurse crop when 
a pasture is renovated. Lime, manure, and commercial 
fertilizer should be applied to help establish a good stand 
of pasture plants. (Capability unit VIe-1) 


Riceville Series 


In the Riceville series are moderately well drained 
soils of the uplands. These soils formed in 15 to 24 
inches of loamy glacial material over clay loam till. 
They have a firm or very firm subsoil. In their subsoil 
the color on the exterior of the peds contrasts with the 
color in the interior. The slopes range from 2 to 7 
percent. 

These soils are on convex ridges and on the side slopes 
of ridges in the western part of the county. In many 
places they are adjacent to Kenyon and Bassett soils and 
upslope from Floyd soils. 

Representative profile: 

0 to 8 inches, black, friable loam. 

8 to 12 inches, dark grayish-brown and brown to dark-brown, 
friable loam. 

12 to 16 inches, brown to dark-brown, friable loam. 

16 to 56 inches, dark-brown to strong-brown and olive-gray 
to gray, firm and very firm clay loam that contains some 
pebbles. 

Tho surface layer ranges from black to very dark 
gray in color, and it is underlain by a distinct, light- 
colored subsurface layer. A band of stones or pebbles is 
at depths ranging from 14 to 24 inches. 

These soils have high available moisture capacity and 
moderately slow permeability. The height of the water 
table varies, but excess moisture usually does not limit 
the growth of crops. 

When the surface is bare or is only sparsely covered 
by plants, runoff is likely to erode these soils: Crop 
residue can be left on the surface to increase the intake 
of water and to reduce the amount of runoff. 

These soils are suited to row crops. They are strongly 
acid, however, and crops grown on them need lime. 
These soils are low in available nitrogen, phosphorus, 
and potassium. 

Riceville loam, 2 to 7 percent slopes (R{B).—This is the 
only Riceville soil mapped in this county. Its surface 
layer is 4 to 8 inches thick and is generally black or very 
dark gray. Below the surface layer, in most places, is a 
distinct, light-colored subsurface layer. In a few places, 
the former subsurface layer is now a part of the plow 
layer. When the soil is dry, the surface layer in those 
areas is somewhat lighter colored than typical. In most 
aaa friable, loamy material is 15 to 24 inches thick over 

rm glacial till. 

This Riceville soil is on convex side slopes and on some 
ridges in the western part of the county. It is adjacent 
to Bassett, Kenyon, and Floyd soils. 

Included in mapped areas of this soil are small patches 
of sloping to moderately steep soils. Also included are 
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spots in which the loamy material is as much as 30 to 40 
inches thick over firm glacial till. ; 

Permeability is moderately slow in the subsoil. The 
water table is moderately high during part of the year, but 
its height varies. Some tile drainage makes farming more 
timely. 

Runoff erodes this soil. Therefore, when row crops are 
grown, tillage should be on the contour or this soil ought 
to be terraced or stripcropped. Corn or other row crops 
can be grown intensively where this soil is terraced or 
stripcropped. The cuts and fills necessary for construc- 
ting terraces expose the firm subsoil. Therefore, manure 
ought to be applied to improve tilth in the channels of the 
terraces. Yields of corn are above average if good man- 
agement is used. Response to fertilizer is good. Also, 
newly seeded legumes are benefited by lime. (Capability 
unit ITe-3) 


Rockton Series 


Soils of the uplands that are dark colored and well 
drained make up the Rockton series. These soils formed 
in 15 to 80 inches of loamy glacial material. The thin 
layer of underlying material was weathered from lime- 
stone bedrock and is underlain by bedrock. The slopes 
range from 0 to 14 percent. 

These soils are on convex ridges, structural benches, 
and side slopes in the western part of the county. Both 
upslope and downslope from them are Atkinson, Marlean, 
Winneshiek, and Jaewin soils. The individual areas vary 
in size. 

Representative profile: 

0 to 18 inches, black, friable loam. 

18 to 29 inches, dark yellowish-brown, friable or firm clay 
loam that contains some pebbles. 

29 to 31 inches, reddish-brown, very firm clay underlain by 
hard limestone bedrock. 

The surface layer ranges from black to very dark gray 
in color and from loam to gritty silt loam in texture. In 
places a few stones and pebbles are on the surface, and 
some are in the subsoil. 

The available moisture capacity is low or very low. 
Permeability is moderate in the material above the lime- 
stone. 

These soils have a somewhat restricted root zone be- 
cause of the limestone near the surface. If soil material 
is lost through erosion, the root zone becomes even more 
limiting. The sloping Rockton soils erode easily when 
the surface is bare or 1s only sparsely covered by plants. 

All of the Rockton soils are suited to row crops if they 
are well managed, but many of the steeper areas are used 
for pasture. Yields of crops are variable. They depend 
on the timeliness of rainfall during the growing season. 

These soils are slightly acid to medium acid, and as a 
result, legumes generally respond to applications of lime. 
These soils are low in available nitrogen, phosphorus, and 
potassium. 

Rockton loam, 0 to 2 percent slopes (RkA).—The surface 
layer of this soil ranges from black to very dark gray in 
color, from 12 to 18 inches in thickness, and from loam to 
gritty silt loam in texture. In many places the surface 
layer lacks pebbles, but the subsoil contains stones and 
pebbles in some places. Limestone bedrock is generally at 


a depth between 20 and 30 inches, but it is at a depth be- 
tween 30 and 40 inches in a few areas. 

This soil is on convex ridges and structural benches, ad- 
jacent to Atkinson and Winneshiek soils. Above or below 
it are Marlean, Jacwin, and other Rockton soils. Some of 
the areas are large enough to be managed separately, 

This soil takes in water well. Because of the limestone 
near the surface, however, only a limited amount of water 
can be stored for the use of crops. 

This soil is suited to intensive use for corn and other row 
crops. Yields of corn are variable, but they are generally 
above average if good management is used. Response to 
fertilizer is moderate to good. (Capability unit IIs-1) 

Rockton loam, 2 to 5 percent slopes (RkB).—-This soil 
has a black to very dark gray surface layer. The surface 
layer is generally between 8 and 12 inches thick, but it is 
only 8 to 8 inches thick in some places. In places it con- 
tains pebbles. Depth to limestone ranges from 15 to 30 
inches. 

This Rockton soil is on convex ridges or on structural 
benches below Atkinson and less sloping Rockton soils. It 
lies both above and below Marlean, Jacwin, and other 
Rockton soils. Some of the areas are large enough to be 
farmed separately, but this soil is often managed with the 
adjoining’ soils. 

This soil is easily eroded by runoff when the surface 
is bare or is only sparsely covered by plants. Therefore, 
tillage ought to be on the contour if row crops are grown. 
Erosion needs to be controlled, so that the limestone near 
the surface does not become more limiting for the growth 
of roots. The limestone near the surface makes this soil 
unsuitable for terraces. 

If tillage is on the contour, corn and other row crops 
can be grown on this soil 2 years in 4. Yields of corn are 
generally above average if management is good. In places 
lime is needed to establish a stand of legumes. Response 
to fertilizer is moderate to good. (Capability unit Ife-6) 

Rockton loam, 5 to 9 percent slopes (RkC)—The sur- 
face layer of this soil is generally very dark gray or black 
and is 8 to 12 inches thick. In a few places, however, it 
is very dark brown to very dark grayish brown and is 
only 8 to 8 inches thick. The surface layer contains a few 
pebbles. Depth to limestone ranges from 15 to 80 inches, 
but the depth is between 20 and 24 inches in many places. 

This Rockton soil is on convex side slopes in the uplands 
and on structural benches below Ostrander, Atkinson, and 
less sloping Rockton soils. In places it is either upslope 
or downslope from Winneshiek or Jacwin soils. This soil 
generally occurs in small areas and is managed with the 
adjoining soils. 

Where the cover of plants is sparse, runoff erodes this 
soil. Therefore, tillage needs to be on the contour, or this 
soil should be stripcropped. The development of roots 
of some crops is limited by the limestone near the surface, 
and loss of soil material through erosion makes this limita- 
tion even more serious. Because of the limestone near the 
surface, this soil is not suitable for terraces. 

If this soil is striperopped, it can be used for corn or 
other row crops 1 year in 4. Yields of corn are only aver- 
age, however, even if management is good. In places lime 
and fertilizer are needed to establish a stand of legumes. 
Response to fertilizer is moderate. (Capability unit 
IIle-5) 
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Rockton loam, 9 to 14 percent slopes (RkD)—This soil 
is largely in permanent pasture, and the surface layer in 
the pastured areas is black to very dark gray and 1s 8 to 
12 inches thick. Ina few places, pebbles are on the surface. 
Depth to limestone ranges from 15 to 30 inches, but it is 
between 15 and 20 inches in much of the acreage. ~ 

This soil is on convex side slopes or at the base of side 
slopes, below Ostrander, Atkinson, or other Rockton soils. 
In many places it is adjacent to and either above or below 
Winneshiek, Marlean, or Jacwin soils. Most of the indi- 
vidual areas are too small to be managed separately. 

This soil is subject to erosion when it is used for row 
crops and the suriace is bare. It also erodes if pastures 
are overgrazed and the cover of plants becomes sparse. 
The root zone is already shallow enough to limit the root 

wth of some plants. Therefore, preventing additional 
Tee of soil material is important. ad : 

This soil is suitable for hay or pasture. If it is strip- 
cropped, however, it can be used for corn or other row 
crops 1 year in 6. A row crop is generally not grown until 
a pasture needs renovation. oo 

Yields of corn are generally only average on this soil, 
even though management is good, Lime and fertilizer are 
needed to establish a stand of hay or pasture. (Capability 
unit [Ve-3) 


Rowley Series 


In the Rowley series are somewhat poorly drained soils 
that formed in silty alluvium. The surface layer is dark 
colored. The slopes range from 0 to 4 percent. These 
soils are mainly on low stream benches adjacent, to Canoe 
and Huntsville soils. Some areas, however, are on or 
near soils of bottom lands. In those areas the Rowley 
soils have been mapped with Lawson soils. Light-colored 
soil material has been deposited on the surface of both of 
these soils. 

Representative profile: 


0 to 13 inches, black and very dark brown, friable silt loam. 

13 to 30 inches, dark grayish-brown, grayish-brown, and light 
olive-brown, friable silt loam; some light olive-brown and 
yellowish-brown mottles. 

80 to 46 inches, mottled grayish-brown, light olive-brown, 
and olive-gray, friable silt loam. 

The surface layer ranges from 8 to 15 inches in thick- 
ness and from black or very dark gray to very dark 
brown in color. The thickness of the light-colored mate- 
rial that has been deposited on the surface in the over- 
washed phase of these soils ranges from 5 to 20 inches. 

The surface layer is high in content of organic matter 
and is in good tilth. The soils are easily tilled. The 
available moisture capacity is high or very high, and 
these soils take in water well and are moderately perme- 
able. The water table is variable, but it is low enough 
during the growing season that crops are not seriously 
affected by excess moisture. Some areas of Rowley soils 
receive occasional overflow. Farming can be more timely 
if the excess moisture is removed by tile drains. 

The Rowley soils are suited to row crops. They are 
slightly acid to medium acid, however, and lime is gen- 
erally needed for crops to grow well. These soils are low 
in available nitrogen, phosphorus, and potassium. 


Rowley silt loam, 0 to 4 percent slopes (RoA).—This 
soil has a black surface layer that is 8 to 15 inches thick. 
The surface layer is friable and well granulated. 

This soil is on stream benches, adjacent to Canoe and 
Huntsville soils. In most places it is on the nearly level 
parts of the benches. 

The intake of water is good, and no water ponds on the 
surface. The surface layer dries out somewhat slowly 
after rains, however, and as a result, farming is delayed in 
some years. . 

Corn or other row crops can be grown intensively on 
this soil. If the tilth becomes poor, meadow should be 
included in the rotation. Yields of corn are above average 
if management is good. : 

Lime is needed for good yields. Response to fertilizer 
is very good. (Capability unit I-3) 

Rowley and Lawson silt loams, overwashed (0 to 3 
po slopes) (Rw).—On. both of the soils of this unit, a 
ayer of dark grayish-brown or brown silt loam that is 
5 to 20 inches thick has been deposited on the surface. 
These soils were not mapped separately, because the layer 
of overwash is similar on both and the texture and drain- 
age are similar. The profile of the Rowley soil is similar 
to the one described for the Rowley series. <A profile of 
the Lawson soil is described under the Lawson series. 

These soils are on bottom lands or on low benches, They 
i adjacent to areas of Dorchester, Caneek, and Ossian 
soils, 

Because of a variable, but moderately deep, water table, 
these soils are seasonally wet. The water table is gen- 
erally low during the growing season, but at times, these 
soils are flooded in spring when there is a large amount 
of runoff. Farming can be more timely if tile drainage 
is provided. 

If these soils are protected from occasional overflow, 
they are suited to intensive use for corn and other row 
crops. Yields of corn are above average if management is 
good. The light-colored overwash material is neutral; 
therefore, lime is generally not needed. Response to fer- 
tilizer is good. (Capability unit 1-5) 


Sattre Series 


In the Sattre series are soils that are well drained. 
These soils have a moderately dark colored surface layer 
and a light-colored subsurface layer. The surface layer 
and subsurface layer are separated by an abrupt bound- 
ary. These soils formed in 24 to 45 inches of loamy 
material over sand and gravel, but neither the surface 
layer nor the upper part of the subsoil contains gravel. 
The slopes range from 0 to 14 percent. 

The Sattre soils are mainly on stream benches and on 
the escarpments of benches, but a few areas are on ridges 
in the uplands. Adjacent to them are Waukegan, Kato, 
Hayfield, and Camden soils. 

In Winneshiek County moderately deep and deep 
phases of the Sattre soils are mapped. In the moderately 
deep phases, sand and gravel are at a depth of 24 to 36 
inches. In the deep phases, they are at a depth of 36 to 45 
inches. 

Representative profile of Sattre loam, deep: 

0 to 8 inches, very dark brown, friable silt loam. 


8 to 11 inches, brown to dark-brown and dark grayish-brown, 
friable silt loam, 
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11 to 44 inches, brown to dark-brown, dark yellowish-brown, 
and strong-brown, friable loam, heavy sandy loam, and 
light sandy clay loam; some stones and pebbles are at a 
depth of 22 to 38 inches, 

44 to 56 inches, yellowish-brown, loose sand. 

The surface layer ranges from 4 to 8 inches in thick- 
ness and from black or very dark gray to very dark 
brown in color. The texture of the surface layer ranges 
from loam to gritty silt loam. 

The available moisture capacity of these soils is low to 
medium, depending upon the thickness of the layer of 
soil material over sand and gravel. Permeability is 
moderate in the loamy material and rapid in the sand 
and gravel. The moderately deep Sattre soils have low 
to medium available moisture capacity and are somewhat 
droughty. In the deep Sattre soils, some water may be 
lost from the subsoil through deep percolation, and 
those soils have medium available moisture capacity. 
The Sattre soils usually warm up quickly in spring and 
can be worked soon after rains. 

If these soils are properly managed, they are suited 
to corn and other row crops. Yields are variable and 
depend on the depth to sand and gravel and on the time- 
liness of rains. Runoff causes erosion in the sloping 
areas when the surface is bare or is only sparsely covered 
by plants. 

In most places lime is needed for the optimum growth 
of crops because the Sattre soils are acid. These soils 
are low in available nitrogen, phosphorus, and potas- 
sium. 

Sattre loam, moderately deep, 0 to 2 percent slopes 
(SdA).—The surface layer of this soil is very dark gray and 
is 4 to 8 inches thick. It is underlain by a distinct, light- 
colored subsurface layer. Depth to sand and gravel ranges 
from 24 to 36 inches, but it is between 30 and 36 inches in 
much of the acreage. 

This soil is on benches and on moderately wide ridges 
in the uplands. On the benches it is adjacent to Waukegan 
and Bixby soils. On the uplands it is near areas of Wau- 
kegan, Racine, and other Sattre soils. 

In most places the intake of water is good. No runoff 
takes place, and water does not pond on the surface. This 
soil is easily tilled and can be worked soon after rains. 
It is somewhat droughty because of the limited available 
moisture capacity. 

Corn and other row crops can be ee intensively on 
this soil. Yields of corn are generally above average if 
management is good, and if the amount of rainfall is aver- 
age. However, crops more resistant to drought should be 
substituted for corn in dry years. Crop residue ought to 
be left on the surface, and manure should be added. 

Lime is needed for the optimum growth of crops on this 
soil. Response to fertilizer is good to moderate. (Capa- 
bility unit IIs—1) 

Sattre loam, moderately deep, 2 to 5 percent slopes 
(SdB).—In much of the acreage, this soil is cultivated, and 
the plow layer in those areas is very dark gray or very 
dark grayish brown. In places the plow layer contains 
part of the light-colored subsurface layer. In other places 
it contains all of the subsurface layer and part of the 
subsoil. The underlying sand and gravel are at a depth 
of 24 to 36 inches. 

This soil is on stream benches, adjacent to Waukegan 
and Bixby soils and in places adjacent to Hayfield soils. 


It is also on ridges in the uplands, near Waukegan and 
Bixby soils. 

The intake of water is good, but even so, runoff erodes 
this soil when the surface is bare. Tillage needs to be on 
the contour, and crop residue can be left on the surface 
if a row crop is grown. 

This soil is easily tilled, warms up quickly in spring, 
and can be worked soon after rains. It is slightle 
droughty because of the underlying sand and gravel. 

Where farming is on the contour, corn or other row 
crops can be grown on this soil 8 years in 4. If the amount 
of rainfall is average and if management is good, yields 
of corn are above average. Crops that are more resistant 
to drought can be grown, however, instead of corn. Lime, 
manure, and commercial fertilizer are needed for the opti- 
mum growth of crops. Response to fertilizer is good to 
moderate. (Capability unit [Te-6) 

Sattre loam, moderately deep, 5 to 9 percent slopes, 
moderately eroded (SdC2)——The surface layer of this 
soil is 8 to 6 inches thick. It is very dark grayish brown 
when moist but is somewhat lighter colored when dry. 
The former subsurface layer is now a part of the plow 
layer. Also, a few inches of the former subsoil is now a 
part of the plow layer in a few areas. The underlying 
sand and gravel are at a depth of 24 to 30 inches in most 
places. 

This soil is on the escarpments of benches and on side 
slopes in the uplands. It is adjacent to Waukegan, Bixby, 
Dickinson, and other Sattre soils. It is also adjacent to 
areas of Racine soils in some places in the uplands. 

Included in mapped areas of this soil are a few spots 
occupied by soils that have a darker surface layer than 
typical. Also included are small areas in which the soil 
is severely eroded. Those areas are indicated on the soil 
map by the symbol for severe erosion. 

here the surface is bare, this Sattre soil is easily 
eroded by runoff. Therefore, tillage should be on the con- 
tour if a row crop is grown, or this soil ought to be strip- 
cropped. Because of the sand and gravel near the surface, 
this soil is not suitable for terraces. 

The surface layer of this soil is moderately low in con- 
tent of organic matter. Crop residue can be left on the 
surface and manure can be applied to increase the intake 
of water and improve tilth. This soil warms up quickly 
in spring and can be worked soon after rains. It is 
droughty, however, because of its limited moisture-holding 
capacity. 

If this soil is stripcropped, corn or other row crops can 
be grown 2 years in 4. In places, however, row crops are 
grown only when a meadow is renovated. Yields of corn 
are generally about average if the average amount of rain- 
fall is received and if management is good. Crops that 
resist drought may be substituted for corn in the rotation. 

Lime, manure, and commercial fertilizer are needed 
to help establish a good stand of crops. Response to 
fertilizer is moderate. (Capability unit ITIe-5) 

Sattre loam, moderately deep, 9 to 14 percent slopes, 
moderately eroded (SdD2)—Most areas of this soil are 
cultivated, and the plow layer in the cultivated areas is 
very dark grayish brown. This layer is somewhat lighter 
colored when dry. The former subsurface layer is now a 
part of the plow layer in most places. There is a distinct, 
light-colored subsurface layer in some areas. Depth to 
sand and gravel is generally between 24 and 30 inches. 
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This soil is on the escarpments of benches and on side 
slopes in the uplands. Both on the benches and on the 
side slopes, it is adjacent to Bixby and Lamont soils. On 
the benches it is downslope from Waukegan soils. 

Included in mapped areas of this soil are a few small 
spots where the subsurface layer is absent and the surface 
layer is darker and thicker than typical. Also included 
are a few severely eroded areas. ‘Those are indicated on 
the soil map by the symbol for severe erosion. 

Where the cover of plants is sparse, this Sattre soil is 
easily eroded by runoff. Therefore, the areas should be 
stripcropped if row crops are grown. This soil is not 
suitable for terraces, because of the sand and gravel near 
the surface. 

This soil warms up quickly in spring and can be worked 
soon after rains. The intake of water is generally good, 
but the available moisture capacity is limiting. Crop resi- 
due can be left on the surface and manure can beapplied to 
increase the intake of water and to improve tilth. 

This soil is suited to hay and pasture, but corn or 
other row crops can be grown 1 year in 5 if the soil is 
stripcropped. If a stand of hay or pasture is good, it 
is often left more than 4 years before the area is renovated. 

If corn is grown, yields are often below average for 
the county, even though management is good. More 
drought-resistant crops can be substituted for corn in 
the rotation. Lime, manure, and commercial fertilizer 
are needed for the optimum yields of crops, but response 
to fertilizer is only moderate to poor. (Capability unit 
IVe-3) 

Sattre loam, deep, 0 to 2 percent slopes (SbA).—The 
surface layer of this soil is very dark brown and is 6 to 8 
inches thick. It is underlain by a distinct, light-colored 
subsurface layer. Sand and gravel are at a depth rang- 
ing from 36 to 45 inches, but they are below a, depth of 
40 inches in much of the acreage. ; 

This soil is on benches and on moderately wide ridges 
inthe uplands. On the benches it is adjacent to Waukegan 
and Camden soils. On. the ridges in the uplands, it is ad- 
jacent to Racine soils. 

Included in mapped areas of this soil are areas of soils in 
slight depressions and on flats. The profile of these 
included soils is similar to that of the Hayfield soils. 

The intake of water is good, and little or no runoff 
takes place. Jn dry years, however, the subsoil generally 
contains only a small amount of moisture and that supply 
is quickly depleted by growing crops. 

This soil is suited to intensive use for corn and other 
row crops. Crop residue can be left on the surface and 
manure can be added to maintain good tilth. Yields of 
corn are above average if management is good. 

On this soil, lime, manure, and commercial fertilizer 
are needed to help crops make good growth. Response 
to fertilizer is good. (Capability unit I-+) 

Sattre loam, deep, 2 to 5 percent slopes (SbB).—The 
surface layer of this soil is very dark brown to very dark 

ray and is 4 to 8 inches thick. Below the surface layer 
is a distinct, light-colored subsurface layer. The under- 
lying sand and gravel are at a depth of 36 to 45 inches. 

This soil is on stream benches, adjacent to Hayfield 
soils in many places. It is also on convex ridges in the 
uplands, near Racine soils. 

Some runoff takes place; therefore, this soil erodes 
easily when the surface is bare. Crop residue can be left 


on the surface and manure can be added to increase the 
intake of water and to maintain good tilth. Tillage 
should be on the contour or this soil ought to be terraced 
if row crops are grown. Constructing terraces is difficult, 
however, where this soil is on benches, because of the shape 
and pattern of the areas. Corn or other row crops can 
be grown intensively if this soil is terraced. 

If proper management is used, yields of corn that are 
above average are obtained in years when the amount 
of rainfall is average. Where the supply of subsoil mois- 
ture is low, crops that are more drought resistant should 
be substituted for corn in the rotation. Lime is needed for 
the optimum growth of crops. Response to fertilizer is 
good. (Capability unit IIe) 

Sattre loam, deep, 5 to 9 percent slopes, moderately 
eroded (SbC2).—This soil has a surface layer that is 4 to 
6 inches thick. The surface layer is very dark brown to 
very dark gray when moist and is somewhat lighter 
colored when dry. Sand and gravel are at a depth of 36 
to 45 inches, and they are at a depth of less than 40 inches 
in much of the acreage. 

This soil is on the side slopes of benches or escarpments, 
downslope from Camden, Waukegan, and other Sattre 
soils. In a few places, it is on side slopes in the uplands, 
adjacent to Racine and moderately deep Sattre soils. The 
individual areas are small; therefore, this soil is generally 
managed with the adjoining soils. 

Included in mapped areas of this soil are a few minor 
patches of a soil that is not underlain by sand or gravel. 
Also included are areas of soils that have a darker and 
thicker surface layer than typical. Other inclusions con- 
sist of severely eroded spots that are indicated on the 
soil map by the symbol for severe erosion. 

This Sattre soil is subject to erosion when the surface 
is bare or is only sparsely covered by plants. If row crops 
are grown, tillage ought to be on the contour or this soil 
should be terraced or stripcropped. Terraces may be 
difficult to lay out, however, 3 ie these soils are on 
benches. 

If this soil is terraced or stripcropped, corn and other 
row crops can be grown 2 years in 4. Yields of corn are 
above average if management is good. Lime, manure, 
and commercial fertilizer are needed to establish a stand 
of legumes. Response to fertilizer is good. (Capability 
unit, [1Te-2) 


Spillville Series 


In the Spillville series are moderately well drained, 
nearly level soils that have a thick, dark-colored surface 
layer. The surface layer is high in content of organic 
matter and is in good tilth. These soils formed in loamy 
alluvium. No stones or pebbles are on the surface or in 
the subsoil. 

These soils are on bottom lands along streams in the 
western part of the county. They are adjacent to Turlin 
and Otter soils, to areas of Alluvial land, and in some 
places to areas of Terril soils. 

Representative profile: 

0 to 36 inches, black, very friable loam. 
36 to 54 inches, black and very dark brown, friable loam. 


54 to 60 inches, very dark grayish-brown, friable loam; com- 
mon, dark yellowish-brown and very dark gray mottles. 
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The color of the surface layer ranges from black to 
very dark brown. In some places the surface layer is 40 
or more inches thick. 

These soils are moderately permeable. They are high 
or very high in available moisture capacity and take in 
water well, but they are occasionally flooded. If flooding 
occurs, it usually takes place early in spring before crops 
are planted. 

These soils are suited to row crops. They are slightly 
acid in many places, however, and lime is needed in some 
places for the optimum growth of crops. These soils are 
medium in available nitrogen and potassium and low in 
available phosphorus. 

Spillville loam (0 to 1 percent slopes) (Sp)—This is 
the only Spillville soil mapped in the county. It has no 
stones or pebbles on the surface and has a thick, black 
surface layer that is high in content of organic matter. 
In some places this soil contains thin layers of sandy 
material at a depth of 30 inches or below. A large stream 
that cannot be crossed with farm machinery dissects the 
areas in a few places. 

This soil is on bottom lands, adjacent to Turlin and 
Otter soils. In a few places, it is adjacent to areas of 
Terril soils. 

No runoff takes place on this soil. The intake of water 
is good; therefore, water does not pond on the surface. 
This soil is generally not wet, but it is flooded occasionally 
in some years. 

Corn or other row crops can be grown intensively if 
this soil is protected from occasional flooding. If man- 
agement is good, yields of corn are above average. Re- 
sponse to fertilizer is good. (Capability unit I-2) 


Steep Rock Land 


Steep rock land (8 to 40 percent slopes) (Sr) consists 
of outcrops of limestone bedrock and of areas where a 
few inches of silty or loamy material overlies the bedrock 
(fig. 7). The limestone is hard but is fractured in most 
places. The slopes are irregular and are as steep as 30 
percent or more. 

This land type is on escarpments between two levels of 
soils of the uplands. Soils formed in loess or glacial till are 
upslope from it, and Loamy colluvial land, Volney soils, 
and other soils of the bottom lands are downslope. In 
places this land type is on ledges or side slopes between 
soils formed in loess and soils formed in till. In many 
places the areas in which it occurs extend back along 
drainageways in the uplands. Included in mapped areas 
of this land type are a few patches in which about 12 
inches of silty or loamy material overlies the bedrock. 

This land type has only slight agricultural value, and 
in many of the areas it supports a poor stand of hard- 
wood trees. It is suitable for trees, wildlife habitats, or 
permanent pastures, but the carrying capacity of the 
pastures is very low. Farm equipment cannot be used 
on this land. 

Woodland is probably a better use for this land type 
than permanent pasture, and selected cuttings can be 
made in some places. Replanting of trees must be done 
by hand. (Capability unit VIIs-1) 


Figure 7A typical scenic area occupied by Steep rock land along 
the Upper Iowa River. The limestone walls extend upward from 
200 to 300 feet. 


Steep Sandy Land 


Steep sandy land, 14 to 30 percent slopes (SsF) con- 
sists of a layer of sandy loam or of coarser textured 
material that is more than 40 inches thick. This ma- 
terial is variable in color, texture, and thickness. The 
color ranges from very dark gray to brown, and the 
texture ranges from sandy loam to loamy sand. No 
gravel is on the surface. 

This land type generally occupies small areas on con- 
vex side slopes and on bench escarpments. It is down- 
slope from Hagener, Chelsea, Lamont, and Dickinson 
soils. It is similar to a mixture of those soils or to 
Loamy colluvial land in some places. Typical profiles 
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of the Hagener, Chelsea, Lamont, and Dickinson soils 
are described under their respective series. ; 

Steep sandy land has very low available moisture 
capacity and is rapidly permeable. Where the surface 
is bare, this land is subject to erosion caused by runoff 
or wind. It is droughty and supports only a limited 
growth of plants. nee : 

This land type is suitable for trees, wildlife habitats, 
or permanent pasture, but farm equipment cannot be 
safely used on some of the areas. The land is medium 
acid in most places and is very low in available nitro- 
gen, phosphorus, and potassium. In most places lime 
and fertilizer are not applied, however, because of the 
poor response. (Capability unit VIIs-2) 


Tama Series 


Well-drained soils of the uplands make up the Tama 
series. These soils formed in loess. They have a dark- 
colored, friable surface layer that is in good tilth. 
Their surface layer and subsoil are free of stones and 
pebbles. The slopes range from 2 to 14 percent. 

The Tama soils are on convex ridges and side slopes, 
and the areas are intermingled with areas of Downs 
soils, Therefore, the Tama soils are mapped and man- 
aged with the Downs soils. 

Representative profile: 

O to 15 inches, very dark brown, grading to very dark gray 
and very dark grayish-brown, friable silt loam. 

es — inches, dark yellowish-brown, friable light silty clay 

33 to 47 inches, yellowish-brown, friable silt loam. 

In most places the surface layer is very dark brown, 
but the color ranges from black to very dark grayish 
“brown in places. 

These soils have high available moisture capacity and 
are moderately permeable. The more sloping Tama 
soils are subject to severe erosion when the cover of 
plants is absent or is sparse. 

The Tama soils are suited to row crops, but the sloping 
areas ought to be terraced or stripcropped if row crops 
are grown. 

Lime is needed on these acid soils. The soils are low 
to medium in available nitrogen and phosphorus and are 
medium in available potassium. 


Terril Series 


Well drained or moderately well drained soils that 
formed in loamy alluvium are in the Terril series. 
These soils have a thick, dark-colored surface layer. 
The slopes range from 0 to 5 percent. 

The Terril soils are on first bottoms along small 
drainageways, on low benches, and at the base of up- 
land slopes. In many places they are adjacent to Turlin 
and Spillville soils, and they are near areas of Wau- 
kegan soils in some places. 

Representative profile: 

0 to 32 inches, very dark brown and black, friable loam, 


32 to 40 inches, very dark grayish-brown and brown to dark- 
brown, friable loam, 


40 to 48 inches, brown to dark-brown, friable loam. 
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The surface layer ranges from very dark brown to 
black in color. Its thickness ranges from 20 to 40 
inches. d 

The Terril soils have high available moisture capacity 
and are moderately permeable. They are not wet, but 
infrequently they receive runoff from the soils upslope. 
Drainageways dissect the areas in some places. Con- 
trolling the water is necessary to prevent small drain- 
ageways from developing into gullies. ; 

These soils are suited to row crops. They are medium 
in available nitrogen and potassium and low in avail- 
able phosphorus. 

Terril loam, 0 to 2 percent slopes (TeA).—This soil has 
a black or very dark brown surface layer that is high in 
content of organic matter. The surface layer is friable 
and is in good tilth. 

This soil is on first bottoms along upland drainageways 
and on stream benches. It is adjacent to Spillville, 
Turlin, Dorchester, and Waukegan soils and below Nord- 
ness soils and Steep rock land in many places. ‘The 
individual areas vary in size, but many of them are small. 
Therefore, this soil is managed with the adjoining soils 
in many places. 

Included in mapped areas of this soil are a few spots 
occupied by a soil that has a dark-colored surface layer 
that is only 16 to 20 inches thick. In these included areas, 
the texture of the surface layer is silt loam. 

This Terril soil is well drained or moderately well 
drained, but occasionally it receives runoff from the soils 
upslope. It can be protected from overflow by placing 
diversion terraces in the areas upslope. The drainage- 
ways need to be improved in a few places. 

Corn or other row crops can be grown intensively on 
this soil, and yields of corn are above average if good 
management is used. Response to fertilizer is very good. 
(Capability unit I-2) 

Terril loam, 2 to 5 percent slopes (Te8).—This soil gen- 
erally has a very dark brown or black surface layer that 
is 20 to 40 inches thick. In some places on the surface, 
however, it has a deposit of lighter colored soil material 
that is less than 6 inches thick and is low in content of 
organic matter. In a few other areas, the surface is cov- 
eee by a deposit consisting of about 4 inches of sandy 
oam. 

This Terril soil is on stream benches at the base of 
slopes in the uplands. It is also near the junction between 
the uplands and drainageways. It is adjacent to less slop- 
ing Terril, Turlin, Spillville, Waukegan, and Dorchester 
soils. Many of the individual areas are small, and many 
of them are managed with the adjacent, less sloping soils. 

Included in mapped areas of this soil are areas of a soil 
in which the surface layer is silt loam 6 to 12 inches thick. 
Also included are areas in which loamy sand is at a depth 
of only 36 inches, Other inclusions consist of soils that 
have slopes of 5 to 9 percent. 

Runoff from the uplands deposits sediment on this 
Terril soil. Placing diversion terraces upslope gives pro- 
tection from occasional overfiow. 

Tilling this soil on the contour helps to prevent rilling 
and development of gullies. In some places improvement 
is needed in the drainageways.. Where the soil is tilled on 
the contour, corn or other row crops can be grown in- 
tensively. Yields of corn are above average if manage- 
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ment is good. Response to fertilizer is very good. 
(Capability unit TIe-2) 


Turlin Series 


In the Turlin series are somewhat poorly drained soils 
formed in loamy alluvium. These soils have no stones 
or pebbles on the surface, and they have a thick surface 
layer that is dark colored. The slopes range from 0 to 
5 percent. 

These soils are near the place where the bottom lands 
are adjacent to upland slopes. They also are on low 
benches that consist of the first bottoms of side streams. 
In adjoining areas are Colo, Otter, Kato, Terril, and 
Spillville soils. 

Representative profile: 

0 to 84 inches, very dark brown and black, friable gritty 
silt loam and loam. 

34 to 41 inches, very dark grayish-brown, friable loam; com- 
mon, dark yellowish-brown and dark-brown to brown mot- 
les. 

41 to 52 inches, very dark grayish-brown and dark grayish- 
brown, friable loam; common, strong-brown and dark yel- 
lowish-brown mottles. 

The surface layer ranges from black or very dark 
gray to very dark brown in color, from silt loam to 
loam in texture, and from 20 to 36 inches in thickness. 
In many places the moderately dark color extends to 
a depth of about 40 inches. 

The available moisture capacity is high or very high, 
and permeability is moderate. These soils generally 
take in water well. They are slightly wet, however, 
because of a moderately high but variable water table 
and occasional flooding. Wetness usually does not limit 
the growth of crops, but tile drainage allows farming 
to be more timely. In years when rainfall is above 
average, wetness reduces yields in fields that have not 
been tile drained. 

These soils are suited to row crops. They are neutral 
or slightly acid, and lime is generally not needed for 
crops to make good growth. These soils are medium 
in available nitrogen and potassium and low in avail- 
able phosphorus. 

Turlin gritty silt loam, 0 to 2 percent slopes (TgA).— 
This soil has a black to very dark brown surface layer of 
silt loam to loam. The surface layer is 24 to 36 inches 
thick. It is high in content of organic matter and is gen- 
erally in good tilth. 

This soil is on bottom lands, adjacent. to Colo, Otter, 
Terril, Spilville, and more sloping Turlin soils. Included 
in mapped areas of this soil are areas on low benches that. 
have a moderately dark colored deposit of soil material on 
their surface. 

No runoff takes place on this Turlin soil. The intake of 
water is generally good. Therefore, water does not pond 
on the surface. The water table is moderately high, but its 
height is variable. Flooding occurs at times during pe- 
riods when there is a large amount of rainfall and when 
this soil receives runoff. During the growing season, how- 
ever, the water table is low enough that the growth of crops 
is not affected. Some tile drainage allows farming to be 
more timely. In years when rainfall is above normal, 
wetness reduces yields in areas that are not tile drained. 
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Corn or other row crops can be grown intensively on this 
soil, and yields of corn are above average if management is 
good. Good response is received from applications of fer- 
tilizer. (Capability unit I-2) 

Turlin gritty silt loam, 2 to 5 percent slopes (TgB).— 
This soil has a black to very dark gray surface layer that 
is 20 to 36 inches thick. The surface layer ranges from 
silt loam to loam in texture. It is high in content of 
organic matter and is in good tilth. 

This soil is on bottom lands at the foot of upland slopes. 
Adjacent to it are Terril, Spillville, Colo, Otter, and Dor- 
chester soils. 

Occasional flooding and a water table that is moderately 
high make this soil slightly wet. In most years, however, 
wetness does not affect yields of crops. Some tile drainage 
allows farming to be more timely. It reduces wetness 
caused by seasonal seepage. 

Runoff oecurs on this soil to some extent. Where the 
surface is bare or is only sparsely covered by plants, some 
erosion takes place. Therefore, tillage should be on the 
contour if row crops are grown. Row crops can be grown 
3 years in 4 if tillage is on the contour. Where tilth is 
poor, 1 year of meadow can be substituted in the rotation 
for a catch crop and oats. 

Yields of corn are above average on this soil if manage- 
ment is good. Lime is generally not needed for crops to 
grow well. Response to fertilizer is good. (Capability 
unit ITe-2) 


Volney Series 


The Volney series consists of soils that are well drained 
and that have a dark-colored, silty surface layer high in 
content of lime. These soils formed in medium-textured 
material. They have many fragments of limestone on 
their surface, and they contain many fragments of lime- 
stone. The proportion of fragments increases with in- 
creasing depth. The material is predominantly limestone 
at a depth of 24 to 36 inches. The slopes range from 
0 to 5 percent. 

These soils are on alluvial fans and on bottom lands, 
mainly in the eastern part of the county. They are down- 
slope from Fayette and Nordness soils and Steep rock 
land. They are above or adjacent to Dorchester soils 
and to soils of the Dorchester-Chaseburg-Volney complex. 

Representative profile: 

0 to 30 inches, very dark gray, friable silt loam; contains 
many fragments of limestone. 
30 to 50 inches, fragments of limestone and some silt loam. 

In the typical Volney soils, the color of the surface 
layer ranges from very dark gray to very dark brown. 
In the overwashed phases, however, the color of the sur- 
face layer ranges from dark grayish brown to brown. 

The Volney soils have medium available moisture capa- 
city and are moderately permeable. In places they lose 
some subsoil moisture through deep percolation. ‘The 
numerous gc een of limestone on the surface make 
preparation of a seedbed difficult in places, and they may 
damage farm machinery. 

The sloping Volney soils are subject. to erosion and 
also receive sediments and fragments of limestone from 
the soils upslope. Gullies form in the areas where water 
concentrates. Diversion terraces can be placed in areas 
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of the more sloping Volney soils at the base of upland 
slopes. 

If they are properly managed, the Volney soils are 
suited to row crops. In many places, however, their use 
is determined by the use of the adjoining soils, now used 
mainly for crops. The Volney soils are low in available 
nitrogen, very low in available phosphorus, and medium 
in available potassium. 

Volney channery silt loam, 0 to 1 percent slopes 
(VcA).—This soil has a very dark gray surface layer that 
is 24 to 386 inches thick. The surface layer contains lime 
and fragments of limestone. In places 6 inches or less of 
light-colored material has been deposited on the surface. 

This soil is on bottom lands, below foot slopes occupied 
by more sloping Volney soils. In many places it is adja- 
cent to Dorchester soils or to areas of soils of the Dor- 
chester-Chaseburg-Volney complex. 

Little runoff takes place on this soil, but a large amount 
of runoff is received from higher lying soils. In places 
silty material and fragments of limestone that have washed 
or fallen from the areas upslope have been deposited on 
the surface. Removing the large fragments of limestone 
may be necessary before this soil can be cultivated. 

This soil can be used intensively for corn or other row 
crops, but its use is likely to be determined by the use of the 
adjoining soils. Ifthe amount of rainfall is average and 
if management is good, yields of corn are average or above. 
Lime is not needed, because this soil already contains exces- 
sive lime. Response to fertilizer is good, especially re- 
a to applications of phosphorus. (Capability unit 

s-1) 

Volney channery silt loam, 2 to 5 percent slopes 
(VcB).—This soil has a very dark brown or very dark gray 
surface layer that is 20 to 30 inches thick. The surface 
layer contains lime and fragments of limestone. In a few 
places, 6 inches or less of light-colored material has been 
deposited on the surface. 

This soil is on low foot slopes, below Fayette and Nord- 
ness soils and Steep rock land. Downslope from it are 
Dorchester and less sloping Volney soils or soils of the 
Dorchester-Chaseburg-Volney complex. 

Runoff erodes this soil. Therefore, tillage ought to be 
on the contour where a row crop is grown. In places de- 
posits of silty material and fragments of limestone eroded 
from the souls upslope are still received. Diversion ter- 
races placed in areas of this soil protect the soils downslope. 

If this soil is tilled on the contour, corn or other row 
crops can be grown 3 years in 4. The use of this soil, how- 
ever, is likely to be determined by the use of the adjoining 
soils. Crop residue can be left on the surface to help 
maintain a good intake of water. In years when the aver- 
age amount of rainfall is received, yields of corn are aver- 
age if management is good. Lime is not needed. Ferti- 
lizer, but not lime, is needed for optimum crop yields on 
this soil. (Capability unit IIe-2) 

Volney silt loam, overwashed, 0 to 1 percent slopes 
(VoA)—About 6 to 20 inches of dark grayish-brown or 
brown silt loam has been deposited on the surface of this 
soil. The deposited material contains lime, but in most 
places it contains no fragments of limestone. Below a 
depth of 36 inches, however, the underlying material is 
dominantly fragments of limestone. 

This soil is on bottom lands, below foot slopes occupied 
by other Volney soils. In many places it is adjacent to 


areas of Dorchester soils or to soils of the Dorchester- 
Chaseburg-Volney complex. 

Runoff from the soils upslope continues to deposit silty 
sediment on the surface of this soil. Young crops are 
sometimes covered by the sediment, and replanting may be 
necessary. This soil can be protected from overflow by 
placing diversion terraces in areas of the soils upslope. 

The use of this soil is likely to be determined by the use 
of the adjoining soils, but corn or other row crops can be 
grown intensively. If management is good, yields of corn 
are above average. Fertilizer should be applied, but lime 
is not needed for optimum crop yields on this soil. (Capa- 
bility unit I-5) 

Volney silt loam, overwashed, 2 to 5 percent slopes 
(VoB].—A layer of dark grayish-brown or brown silt loam 
that contains lime covers the surface of this soil to a depth 
of 6 to 20 inches. Below this deposition is a dark-colored 
surface layer that has a texture of silt loam and is 20 to 
30 inches thick. In this buried soil, fragments of limestone 
increase in number with increasing depth. Ata depth of 
30 inches or more, the material is dominantly fragments 
of limestone. 

This soil is on foot slopes, below Fayette and Nordness 
soils and Steep rock land. It is adjacent to Dorchester 
soils, to soils of the Dorchester-Chaseburg-Volney com- 
plex, and to areas of less sloping Volney soils downslope. 
Included in mapped areas of this soil are a few minor areas 
where the slopes are greater than 5 percent. 

In most places silty material, eroded from the soils up- 
slope, has been deposited on this soil. Gullies form where 
water concentrates. Also, young crops that are emerging 
may be covered by sediment. Diversion terraces are 
needed in areas of this soil near the base of upland slopes. 

Where tillage is on the contour and this soil is protected 
from overflow, corn or other row crops can be grown 4 
years in 5. Yields of corn are above average if manage- 
ment is good. This soil contains abundant lime. Response 
to fertilizer is good. (Capability unit Ile-2) 


Waucoma Series 


In the Waucoma series are well-drained soils that 
formed in 30 to 50 inches of loamy material. Generally, 
beneath this loamy material is a thin layer of material 
weathered from limestone, with limestone bedrock below. 
In a few places, the weathered material is absent. An 
abrupt boundary separates the surface layer from a, light- 
colored subsurface layer. In many places stones or peb- 
bles are absent from the surface layer, but a few are in 
the subsoil. The slopes range from 0 to 14 percent. 

These soils are on ridges, on side slopes, and on high 
structural benches in the uplands. They are downslope 
from Racine or Bassett soils and upslope from Winne- 
shiek soils. Adjacent to them in places are Atkinson, 
Whalan, and Jacwin soils. 

Representative profile: 

0 to 7 inches, very dark gray, friable loam to silt loam. 

7 to 18 inches, very dark gray, dark grayish-brown, and dark- 
brown to brown, friable loam to silt loam, 

18 to 36 inches, dark-brown to brown, dark yellowish-brown, 
and yellowish-brown, friable loam and sandy clay loam 
that contain some pebbles. 


36 to 39 inches, dark-brown to brown, firm clay underlain by 
hard limestone bedrock. 
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The surface layer ranges from 5 to 9 inches in thickness. 

These soils have medium available moisture capacity, 
and the loamy material is moderately permeable. In 
places bedrock limits the root growth of some plants. 

Runoff erodes the sloping Waucoma soils if the surface 
is bare or is only sparsely covered by plants. Crop resi- 
due can be left on the surface to increase the intake of 
water and to reduce runoff. . 

These soils are medium acid in most places, and lime 
is needed for the optimum growth of crops. The soils 
are low in available nitrogen, phosphorus, and potassium. 

Waucoma loam, 0 to 2 percent slopes (WcA).—This soil 
has a surface layer of very dark gray or dark grayish- 
brown loam to silt loam that is 6 to 9 inches thick. In 
cultivated areas the surface layer is underlain by a distinct, 
light-colored subsurface layer. No stones or pebbles are on 
the surface, but some are in the subsoil. Limestone bed- 
rock is at a depth ranging from 30 to 50 inches. It is be- 
low a depth of 40 inches in many places. 

This soil is on convex ridges in the uplands and on high 
structural benches. It is below Racine or Bassett soils and 
upslope from Winneshick and more sloping Waucoma 
soils. The individual areas are small. Therefore, much 
of this soil is often managed with the adjoining sloping 
soils. 

Because of the nearly level relief and good intake of 
water, little or no runoff takes place on this soil, Corn 
and other row crops can be grown intensively, but crop 
residue should be left on the surface. If tilth becomes 
poor, meadow can be included in the rotation and manure 
can be applied. 

If management is good, yields of corn grown on this soil 
are above average. Lime and fertilizer are needed, how- 
ever, for optimum yields of crops. Response to fertilizer 
isgood. (Capability unit I+) 

aucoma loam, 2 to 5 percent slopes (WcB).—In areas 
that are not cultivated, this soil has a surface layer of very 
dark gray or very dark brown silt loam to loam that is 5 
to 9 mches thick. In cultivated areas the surface layer is 
very dark grayish brown and part of the light-colored 
subsurface layer has been mixed into it. The subsoil con- 
tains some stones or pebbles. Limestone is at a depth of 
30 to 50 inches. 

This soil is on narrow convex ridges and on high struc- 
tural benches below Racine, Bassett, or less sloping Wau- 
coma soils. In places it is near Atkinson, Whalan, and 
Jacwin soils that are on the adjacent slopes. Included in 
mapped areas of this soil are patches of eroded soils that 
have a surface layer only 3 to 6 inches thick, 

The surface layer of this Waucoma soil erodes easily 
when it is bare or is only sparsely covered by plants. 
Therefore, tillage ought to be on the contour or this soil 
should be terraced where row crops are grown. The ter- 
races need to be laid out in such a way that the underlying 
bedrock is not exposed in the channel of the terraces. Crop 
residue can be left on the surface and manure can be added 
in these channels. 

Corn or other row crops can be grown intensively if this 
soil is terraced. Yields of corn are above average if man- 
agement is.good. Lime is needed for the optimum growth 
of crops. Response to fertilizer is good. (Capability 
unit IIe) 

Waucoma loam, 5 to 9 percent slopes (WcC).—Much of 
the acreage of this soil is used for purposes other than for 
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cultivated crops. The surface layer in the areas that are 
not cultivated is very dark gray to very dark brown loam 
or silt loam, and it is 5 to 8 inches thick. In the cultivated 
areas, the surface layer is 3 to 6 inches thick and is very 
dark grayish brown. Most of the subsurface layer has 
been mixed into the surface layer in many of the cultivated 
areas, Limestone is at a depth ranging from 30 to 50 
inches. It is between 30 and 40 inches in much of the 
acreage. ‘The subsoil contains some stones or pebbles. 

This soil is on convex side slopes, both below and above 
other Waucoma soils, It is upslope from Winneshiek 
soils, and it is adjacent to Atkinson, Whalan, or Jacwin 
soils in a few places. 

Where the surface is bare or is only sparsely covered by 
plants, runoff erodes this soil. If row crops are grown, 
crop residue can be left on the surface or this soil should 
be tilled on the contour or terraced. The terraces must be 
laid out in such a way that the underlying bedrock is not 
exposed. 

If this soil is terraced or stripcropped, corn or other 
row crops can be grown 2 years in 4. Lime is needed, how- 
ever, if a stand of legumes is to be established. Yields of 
corn are average or above if management is good. Re- 
sponse to fertilizer is good. (Capability unit IITe-2) 

Waucoma loam, 9 to 14 percent slopes (WcD).—This 
soil has a surface layer of very dark gray or very dark 
grayish-brown loam or silt loam. Below the surface layer 
is a distinct, light-colored subsurface layer. Some stones 
and pebbles are on the surface, but they are more numerous 
in the subsoil than on the surface. Limestone is generally 
at a depth between 30 and 50 inches. It is at a dept be- 
tween 30 and 40 inches in much of the acreage. 

This soil is on convex side slopes and on high foot slopes 
below Racine, Bassett, or less sloping Waucoma or Atkin- 
son soils. It is upslope from Rockton and Winneshiek 
soils and from areas of Steep rock land. In many places it 
is” aaa to slopes occupied by Marlean and Jacwin 
soils, 

Included in mapped areas of this soil are a few places 
in which the surface layer is thicker and darker than 
typical and in which there is no light-colored subsurface 
layer. Also included are a few moderately eroded areas in 
which the surface layer is only 3 to 6 inches thick. Other 
inclusions consist of a few severely eroded areas indicated 
on. the soil map by the symbol! for severe erosion. 

The surface layer of this Waucoma soil erodes when it 
is bare or is only sparsely covered by plants. Therefore, 
crop residue ought to be left on the surface, or this soil 
should be terraced or stripcropped. The terraces must be 
laid out in such a way that the bedrock is not exposed, If 
bedrock is ata depth of less than 30 inches, it may interfere 
with the construction of the terraces. Where this soil is 
terraced or stripcropped, corn or other row crops can be 
grown 1 year in 5. A stand of meadow is seldom left for 
more than 3 years. 

Yields of corn are only average on this soil, even when 
management is good. Lime and fertilizer are needed to 
help establish a stand, Response to fertilizer is moderate. 
(Capability unit 1TTe-4) 


Waukegan Series 


In the Waukegan series are well-drained soils that have 
a dark-colored surface layer. These soils formed in 24 
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to 45 inches of loam to silt loam over leached sand and 
gravel. They do not have stones or pebbles on the sur- 
face or in the subsoil. The slopes range from 0 to 5 
percent. 

These soils are mainly on stream benches, and they are 
also on convex ridges or on the side slopes of uplands 
in a few places. On the benches they are adjacent to 
Kato, Sattre, Bixby, and Camden soils. Near them on 
the adjacent uplands are Ostrander and Atkinson soils. 

Two depth phases of Waukegan soils are mapped in 
this county. In the deep phase, sand and gravel are at 
a depth of 36 to 45 inches. In the moderately deep phase, 
they are at a depth of 24 to 36 inches. 

Representative profile of a moderately deep Waukegan 
soil: 

0 _ 14 inches, black and very dark grayish-brown, friable 
oam, 

ane 25 inches, dark-brown and dark yellowish-brown, friable 
oam, 

25 to 50 inches, yellowish-brown and dark yellowish-brown, 
loose fine gravel. 

The surface layer ranges from 6 to 15 inches in thick- 
ness and from loam to silt loam in texture. The color of 
the surface layer ranges from black to very dark brown. 
In places this soil is moderately dark colored to a depth 
of 24 inches. 

The surface layer is high in content of organic matter 
and is in good tilth, The deep Waukegan soils have 
medium to moderately high available moisture capacity. 
The moderately deep Waukegan soils have medium avail- 
able moisture capacity. The intake of water is good, and 
these soils are moderately permeable. 

The moderately deep Waukegan soils warm up quickly 
sin spring and can be worked soon after rains. They 
may lose some moisture from the subsoil, however, as a 
result of deep percolation. 

These soils are suited to row crops, but the sloping 
areas erode unless they are protected by a good cover 
of plants. These soils are slightly acid to medium acid, 
and lime is generally needed for the optimum growth 
of crops. The soils are low in available nitrogen and 
phosphorus and very low in available potassium. 

Waukegan loam, deep, 0 to 2 percent slopes (WdA).— 
The surface layer of this soil ranges from loam to silt loam 
in texture, from 12 to 15 inches in thickness, and from 
black to very dark brown in color. No stones or pebbles 
are on the surface. The underlying sand and gravel are at 
a depth ranging from 36 to 45 inches, but they are at a 
depth between 36 and 42 inches in much of the acreage. 

This soil is on stream benches, and it is on upland ridges 
in a few places. In places it is adjacent to nearly level 
Kato soils, and it is adjacent to Sattre soils in some places. 
Where this soil occurs in the uplands, it is near areas of 
face or Atkinson soils, which are on the adjoining 
slopes. 

This soil is easily tilled, and little or no runoff takes 
place, because of the nearly level slopes and good intake of 
water. The available moisture capacity is only medium to 
moderately high, and as a result, the growth of crops is 
limited in some years. 

Corn or other row crops can be grown intensively on this 
soil. The surface needs to be protected, however, by a 
cover of crop residue. Yields of corn are above average if 
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management is good, but some lime is needed for optimum 
Soa Response to fertilizer is good. (Capability unit 
4A, 

Waukegan loam, deep, 2 to 5 percent slopes (Wd8}.— 
In most places this soil has a surface layer of very dark 
brown loam to silt loam that is 8 to 12 inches thick. Ina 
few areas, however, 6 to 18 inches of light-colored sandy 
material has been deposited on the surface. The under- 
lying sand and gravel are at a depth of 36 to 45 inches. 
They are at a depth of less than 42 inches in much of the 
acreage. The surface is free of stones and pebbles. 

This soil is mainly on stream benches, but it is on upland 
ridges in places. It is adjacent to less sloping Waukegan 
soils, and in some places it is also adjacent to Kato and 
Sattre soils. In many places this soil is near areas of 
Ostrander and Atkinson soils, which are on the adjoining 
upland slopes. 

Some runoff takes place and causes erosion on this soil 
when the surface is bare. Therefore, row crops ought to 
be tilled on the contour or this soil should be terraced. 
Terracing is somewhat difficult because of the shape or size 
of the areas. If terraces are constructed, however, corn 
or other row crops can be grown intensively. Crop residue 
ought to be left on the surface. 

Yields of corn are generally above average if this soil is 
well managed. The growth of crops is limited in some 
years, however, by the medium to moderately high avail- 
able moisture capacity. Lime and fertilizer are needed 
for optimum yields. Response to fertilizer is good. 
(Capability unit Tle) 

Waukegan loam, moderately deep, 0 to 2 percent 
slopes (WgA).—This soil has a very dark brown surface 
layer that is 8 to 14 inches thick. It has no stones or 
pebbles on the surface. Depth to the underlying sand and 
gravel ranges from 24 to 36 inches. 

This soil is mainly on stream benches, but in a few places 
it is on ridges in the uplands. In places it is near Sattre 
and Bixby soils, which are on adjacent benches. Also in 
some places it is near Ostrander, Sattre, or Bixby soils of 
the uplands. 

This soil is easily tilled, but it is slightly droughty in 
years when the amount of rainfall is only average. It 
warms up quickly in spring and can be worked soon after 
rains. Although the intake of water is good and no runoff 
takes place, some water may be lost through deep 
percolation. 

Corn and other row crops can be grown intensively on 
this soil. Yields of corn are generally above average if 
rains are timely and if management is good. The surface 
needs to be protected by crop residue, and the crops need 
lime and fertilizer. Response to fertilizer is good to 
moderate. (Capability unit IIs-1) 

Waukegan loam, moderately deep, 2 to 5 percent 
slopes (Wg8).—This soil has a surface layer that is gen- 
erally very dark brown and is 6 to 12 inches thick. No 
stones or pebbles are on the surface. Sand and gravel are 
at a depth ranging from 24 to 36 inches. They are at a 
depth. of less than 80 inches in much of the acreage. 

This soil is on stream benches and on ridges in the 
uplands. In most places it is adjacent to other Waukegan 
soils. Ina few places, it is near Sattre and Bixby soils on 
adjacent benches. In the uplands this soil is near 
Ostrander, Sattre, and Bixby soils. 
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This soil warms up quickly in spring and can be worked 
soon after rains. It is droughty, however, and is easily 
eroded by runoff when it is only sparsely covered by plants. 
Tillage can be on the contour when a Tow crop is grown, 
but this soil is generally too shallow for terraces. 

If crop residue is left on the surface and if this soil is 
farmed on the contour, corn or other row crops can be 
grown 3 years in 4, Where moisture is adequate in the 
soil and good management is used, yields are generally 
above average. Lime and fertilizer are needed, however, 
to help in establishing a stand. Response to fertilizer is 
good to moderate. (Capability unit ITe-6) 


Whalan Series 


In the Whalan series are well-drained soils that have 
a distinct, light-colored subsurface layer. These soils 
formed in 15 to 30 inches of loamy glacial material. The 
glacial material is underlain by a thin layer of material 
weathered from limestone bedrock that, in turn, over- 
lies bedrock. In areas that are cultivated or that are 
eroded, the surface layer is light colored. A few stones 
or pebbles are in the subsoil and are on the surface in 
some places. The slopes range from 2 to 24 percent. 

The Whalan soils are on convex ridges, on side slopes, 
and on high foot slopes and structural benches. They 
are mainly in the western part of the county, but some 
areas are in the eastern part near the valleys of the 
major streams. These soils are downslope from Renova 
and Coggon soils and upslope from Jacwin and Marlean 
soils and Steep rock land. 

Representative profile: 

0 to 2 inches, black, very friable loam to silt loam. 

2 La inches, dark grayish-brown, very friable loam to silt 

7 to 28 inches, brown, dark-brown, dark yellowish-brown, and 
yellowish-brown, friable loam and light clay loam that con- 
tain some pebbles. 

28 to 30 inches, dark-brown and brown, firm gritty clay that 
is underlain by hard limestone bedrock. 

The surface layer ranges from 2 to 4 inches in thick- 
ness and from very dark gray to black in color. Its tex- 
ture ranges from loam to gritty silt loam. The subsur- 
face layer ranges from 4 to 8 inches in thickness. 

The loamy material is moderately permeable, and the 
available moisture capacity is very low or low. The small 
amount of subsoil moisture limits the growth of crops 
in most years. 

Runoff erodes these soils when the surface is bare or is 
only sparsely covered by plants. The less sloping Whalan 
soils are suited to row crops. The steep areas are suit- 
able for permanent pasture, trees, and wildlife habitats. 

These soils are acid, and crops grown on them need 
lime for optimum growth. The soils are very low in 
available nitrogen and low in available phosphorus and 
potassium. 

Whalan loam, 2 to 5 percent slopes (Wh8).—In areas 
that have never been cultivated, this soil has a black to very 
dark gray surface layer that is 2 to 4 inches thick. 
Beneath the surface layer is a distinct, light-colored sub- 
surface layer. The plow layer in cultivated areas is dark 

ray or dark grayish brown when moist and is much 
ighter colored when dry. In most places stones or pebbles 
are absent from the surface layer but are in the subsoil. 
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Depth to limestone or to material weathered from 
limestone ranges from 15 to 30 inches. 

This soil is on convex ridges in the uplands and on 
structural benches below Renova and Coggon soils. In 
most places it is upslope from other Whalan soils. 

Where the ridges are moderately wide, tracts of nearly 
level Whalan soils are included in mapped areas of this 
soil. Also included are patches of Roseville soils in which 
the depth to limestone is 30 to 50 inches. Roseville soils 
are not mapped separately in this county. 

Some water runs off this Whalan soil, and it causes 
erosion when the surface is bare. Corn and other row 
crops can be grown 2 years in 4 if they are planted and 
tilled on the contour. Limestone is too near the surface 
for terraces to be practical. 

Unless rains are timely throughout the growing season, 
crops grown on this soil make low yields. The underlying 
limestone limits the root growth of some plants. If corn 
is included in the rotation, yields are variable. They are 
often above average or may be only average. Response to 
fertilizer is moderate. Lime is needed for the optimum 
growth of crops. (Capability unit ITe-6) 

Whalan loam, 5 to 9 pereent slopes, moderately 
eroded (WhC2).—The surface layer of this soil is dark gray 
or dark grayish brown when moist and has a texture of 
loam to silt loam. The surface Jayer is much lighter 
colored when dry, and it is low in content of organic matter. 
Where this soil has been cultivated, the plow layer contains 
the former subsurface layer and in some places 2 to 8 inches 
of material from the subsoil. Some areas are severely 
eroded, but more than half of the acreage is in trees and is 
noteroded. The severely eroded areas are indicated on the 
soil map by the symbol for severe erosion. Stones and 
pebbles are in the subsoil, and a few are on the surface. 
In a large part of the acreage, depth to limestone bedrock 
or to material weathered from bedrock is less than 24 
inches. Depth to bedrock ranges from 15 to 30 inches. 

This soil is on convex side slopes, surrounded by areas of 
other Whalan soils. In many places it is downslope from 
Renova and Coggon soils. Included in mapped areas of 
this soil are a few small areas of Roseville soils in which 
depth to limestone or to material weathered from limestone 
is 80 to 40 inches. ' 

The capacity of this soil to store moisture is low enough 
that it limits the growth of crops. Rains must be timely, 
or the growth of crops is poor during dry periods. The 
limestone near the surface also limits the root growth of 
some plants. The surface layer sometimes seals during 
hard rains, and it is low in content of organic matter and 
is in poor tilth. Crop residue ought to be left on the 
surface. 

In much of the acreage, this soil is cultivated. It is sus- 
ceptible to further erosion when the surface is bare or is 
only sparsely covered by plants. Row crops can be tilled 
on the contour or this soil should be stripcropped if row 
crops are grown. Where this soil is stripcropped, corn or 
other row crops can be grown 1 year in 4. Pastures are 
seldom left longer than 3 years before they are renovated. 
A row crop can be grown when the pastures are renovated. 

In years when rainfall is average, yields of corn grown 
on this soil are generally about average if management 
is good. More drought-resistant crops are often grown 
in place of corn. Lime, manure, and commercial ferti- 
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lizer are needed if a stand of legumes is to be established. 
Moderate response is received from fertilizer. (Capa- 
bility unit [TTe-5) 

Whalan loam, 9 to 14 percent slopes, moderately 
eroded (WhD2).—Trees or permanent pasture occupy about 
two-thirds of the acreage of this soil. In the wooded or 

astured areas, this soil is not eroded. The surface layer 
in those areas is very dark gray loam to silt loam and is 2 
to 4 inches thick. It is underlain by a light-colored sub- 
surface layer. In wooded areas a thin layer of leaf litter is 
on the surface. The plow layer in cultivated areas is dark 
gray or dark grayish brown when moist and is much lighter 
colored when dry. No stones or pebbles are on the surface, 
but some are in the subsoil. Depth to material weathered 
from limestone or to the underlying limestone is 15 to 30 
inches. Included in mapped areas of this soil are a few 
areas of Roseville soils that are underlain by limestone at 
a depth of about 30 to 40 inches. 

This Whalan soil is on convex side slopes and on high 
foot slopes below other Whalan soils. It is upslope from 
areas of Steep rock land and from soils on stream benches. 

This soil is easily eroded when the surface is bare or is 
only sparsely covered by plants. Grazing needs to be con- 
trolled in the pastured areas to keep from losing the cover 
of plants. Selective cutting and planting are necessary in 
the wooded areas. 

If stripcropping is practiced, corn or other row crops can 
be grown on this soil 1 year in 6. Pastures are seldom left 
longer than 4 years, and a row crop can be grown when a 
pasture is renovated. 

Yields of corn are variable on this soil, but they are 
often below average for the county, even when manage- 
ment is good. Lime, manure, and commercial fertilizer 
.are needed to obtain a good stand of pasture. However, 
response to fertilizer is only moderate to poor (Capabil- 
ity unit [Ve-3) 

Whalan loam, 14 to 24 percent slopes, moderately 
eroded (WhE2).—This soil generally has a surface layer of 
dark-gray or dark grayish-brown loam to silt loam that: is 
8 to 6 inches thick. In most places the surface layer is 
light colored both when moist and when dry. In places, 
near the base of slopes, however, the surface layer is 
thicker and darker. In still other places, the surface layer 
is only 1 to 8 inches thick and is very dark gray. In those 
places it is underlain by a light-colored subsurface layer. 
Some stones and pebbles are in the subsoil, but they are 
generally absent from the surface layer. Depth to the 
underlying limestone ranges from 15 to 30 inches. 

This soil is on side slopes and on high foot slopes below 
Renova, Coggon, and other Whalan soils. In places it is 
upslope from areas of Steep rock land on stream benches. 
Included in the mapped areas of this soil are a few small 
areas of Roseville soils in which depth to material weath- 
ered from limestone and depth to limestone bedrock is 30 
to 40 inches. 

Much of the acreage of this Whalan soil is in permanent 
pasture, but some areas are in trees. A good cover of 
plants needs to be kept on the surface so that runoff will 
not cause erosion. Grazing ought to be controlled in the 
pastures. Cutting should be done selectively in the wooded 
areas, and trees ought to be replanted. Small areas of this 
soil are excellent for wildlife habitats. 

Farm equipment can be used on this soil. Therefore, 
pastures can be renovated when the stand becomes poor. 


Lime, manure, and commercial fertilizer are needed to 
help establish a stand of pasture. (Capability unit 
Vie-2 

Wholan loam, 14 to 18 percent slopes, severely eroded 
(WhE3}.—The present surface layer of this soil consists of 
brown loam to silt loam that was formerly part of the sub- 
soil. The surface layer has a somewhat lighter color when 
dry than when moist. It is very low in content of organic 
matter and is in poor tilth. A few stones and pebbles are 
on the surface and in the subsoil. In most places depth to 
the underlying limestone is between 15 and 24 inches. 

This soil is on side slopes and on escarpments, below 
Winneshiek, Waucoma, or other Whalan soils. In places 
it is upslope from Nordness soils or Steep rock land. In- 
cluded in mapped areas of this soil are smal] areas in which 
depth to material weathered from limestone and depth to 
limestone bedrock is between 30 and 40 inches. 

Runoff quickly erodes this soil when the surface is only 
sparsely protected by plants. Crop residue can be added 
to the surface layer to increase the intake of water. 

This soil is more suitable for trees or for wildlife habi- 
tats than for permanent pasture, but it can be used for 
permanent pasture. Grazing must be controlled in the 
pastured areas. (Capability unit VITe-1) 


Winneshiek Series 


In the Winneshiek series are well-drained soils of the 
uplands. These soils formed in 15 to 30 inches of loamy 
glacial material over a thin layer of material weathered 
from limestone. They contain a distinct, light-colored 
subsurface layer. Some pebbles are in the subsoil, and 
pebbles are on the surface in places. The slopes range 
trom 0 to 18 percent. 

These soils are on rather high structural benches and 
on convex ridges and side slopes. They are mainly in 
the western part of the county, but some areas are adja- 
cent to major streams in the eastern part of the county. 
The Winneshiek soils are below Waucoma, Racine, and 
Bassett, soils, and they are adjacent to Whalan, Atkin- 
son, Marlean, and Rockton soils in many places. In 
places they are upslope from areas of Steep rock land. 

Representative profile: 

0 to 7 inches, very dark gray, friable loam, 

7 to 11 inches, brown to dark-brown, friable loam. 

11 to 21 inches, dark-brown and dark yellowish-brown, friable 
or friable to firm loam and clay loam that contain some 
pebbles. 

21 to 24 inches, dark-brown, firm clay that is underlain by 
fragmented, rather soft limestone. 

The surface layer ranges from very dark brown to 
very dark gray in color and from 4 to 9 inches in thick- 
ness. The subsurface layer ranges from 3 to 6 inches 
in thickness. 

These soils have very low or low available moisture 
capacity: Permeability is moderate above the material 
weathered from bedrock. The intake of water is gen- 
erally good until the soil is saturated to a depth of 15 to 
30 inches. 

These soils are susceptible to erosion when the surface 
is bare or is only sparsely covered by plants. The less 
sloping Winneshiek soils are suited to row crops. The 
steep areas are suited to permanent pasture, trees, and 
wildlife habitats. 
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For some plants, the limestone near the surface limits 
the growth of roots. Unless rains are timely during 
summer, crops lack adequate moisture for good growth. 

These soils vary in reaction, but legumes that are 
grown on them generally need lime. The soils are low 
in available nitrogen, phosphorus, and potassium. 

Winneshiek loam, 0 to 2 percent slopes (WkA).—The 
surface layer of this soil is very dark gray when moist, but 
it is somewhat lighter colored when dry. The surface 
layer is 6 to 9 inches thick and is underlain by a distinct, 
light-colored subsurface layer. Stones and pebbles are in 
the subsoil, but the surface is free of them in some places. 
Depth to limestone ranges from 20 to 30 inches. 

This soil is on convex ridges and on high, nearly level 
structural benches. It is upslope from steeper Winneshiek 
soils, and it is adjacent to Rockton, Marlean, and Whalan 
soils in places. The individual areas are small. There- 
irs much of the acreage is managed with the adjoining 
soils. 

Little or no runoff takes places on this soil. Because of 
the limestone near the surface, not enough moisture is 
stored for some crops. Suitable crops for planting are 
those that tolerate slight drought. 

Corn and other row crops can be grown intensively on 
this soil, but yields are not high unless rains are timely. 
Lime and fertilizer are required for the optimum growth 
of crops. Response to fertilizer is moderate to good. 
(Capability unit IIs-1) 

Winneshiek loam, 2 to 5 percent slopes (Wk8).—This 
soil has a surface layer that is 4 to 8 inches thick. The 
surface layer is very dark gray or very dark brown when 
moist, but it is somewhat lighter colored when dry. It is 
underlain by a distinct, light-colored subsurface layer. 
Stones and pebbles are in the subsoil and in a few places 
on the surface. In most places depth to limestone is be- 
tween 15 and 30 inches. Limestone is at a depth of 36 
inches in some places. 

This soil is on convex ridges and on structural benches, 
both above and below areas of other Winneshiek soils. 
In many places it is downslope from Waucoma, Bassett, or 
Racine soils. 

This soil is somewhat droughty in years when the 
amount of rainfall is only average. The root zone is lim- 
ited by the limestone near the surface. Some crops will 
not grow well because not enough moisture can be stored. 

Runoff erodes this soil when the surface is bare or is 
only sparsely covered by plants. Tillage ought to be on 
the contour when row crops are grown, but this soil is too 
shallow for terraces. Corn or other row crops can be 
grown 2 years in 4 if they are planted and tilled on the 
contour. Where corn is grown, the yields are generally 
above average if rains are timely and if management is 
good. Lime, manure, and commercial fertilizer are needed, 
however, to help to establish the stand. Response to fer- 
tilizer is moderate. (Capability unit [Te-6) 

Winneshiek loam, 5 to 9 percent slopes (WkC).—Much 
of the acreage of this soil is wooded or in pasture. The 
surface layer in the wooded or pastured areas is very dark 
gray and is 4 to 8 inches thick. It is underlain by a light- 
colored subsurface layer. The surface is free of stones and 
pebbles in some places, but a few stones or pebbles are in 
the subsoil. In wooded areas a thin layer of leaf litter 
covers the surface in some places. Limestone is generally 
at a depth between 15 and 30 inches, but it is mainly below 


a depth of 20 inches. ‘The depth is as much as 36 inches in 
some places. 

This soil is on convex side slopes in the uplands, and it 
is also on structural benches. It is downslope from Wau- 
coma, Bassett, and other Winneshiek soils and is com- 
monly adjacent to Rockton, Marlean, and Whalan soils. 

The intake of water is good in most places, but this soil 
is easily eroded when the surface is bare. If row crops 
are grown, this soil ought to be tilled on the contour or 
stripcropped. It is too shallow over limestone to be suita- 
ble for terraces. 

Lack of moisture limits the growth of crops on this soil 
in years when rainfall is only average. Corn or other row 
crops can be grown 1 year in 4, however, if this soil is 
stripcropped. Yields of corn are variable but are usually 
about average for the county. Meadows are generally 
renovated after about 3 years. 

Areas where the timber is good should not be cleared 
but ought to be managed as woodland. The pastures re- 
spond to applications of lime, manure, and commercial 
fertilizer. (Capability unit TITe-5) 

Winneshiek loam, 5 to 9 percent slopes, moderately 
eroded (WkC2).—The surface layer of this soil is 3 to 6 
inches thick. It is very dark grayish brown when moist 
but is somewhat lighter colored when dry. Stones or 
pebbles are in the subsoil and in a few places on the sur- 
face. In much of the acreage, the underlying limestone 
is at_a depth of less than 24 inches, but the depth ranges 
from 15 to 30 inches. In some spots this soil is severely 
eroded. Those spots are indicated on the soil map by the 
symbol for severe erosion. 

This soil is on structural benches or on convex side 
slopes in the uplands. It is below Bassett and Waucoma 
an and both above and below areas of other Winneshiek 
soils. 

In much of the acreage, this soil is cultivated or was 
formerly cultivated. In most places it takes in water well, 
but the moisture-storing capacity is limited. As a result, 
this soil is quickly saturated, and then runoff occurs. Crop 
residue can be left on the surface, and this soil can be 
tilled on the contour or striperopped if corn or other row 
crops are grown. Limestone is too near the surface for 
this soil to be suitable for terraces. 

Where stripcropping is practiced, corn or other row 
crops can be grown 1 year in 4. Meadows or pastures 
are seldom left for more than 3 years, and a row crop is 
grown when they are renovated. The yield of corn is vari- 
able. It is usually about average, however, if rainfall is 
timely and if management is good. Lime, manure, and 
commercial fertilizer are needed to help establish a stand 
of legumes. (Capability unit IIIe-5) 

Winneshiek loam, 9 to 14 percent slopes (WkD).—This 
soil has a very dark gray surface layer that is 4 to 6 inches 
thick. Beneath the surface layer is a light-colored sub- 
surface layer that is about 3 to 6 inches thick. Stones 
and pebbles are on the surface in places and are in the sub- 
soil. In a few wooded areas, a thin layer of leaf litter is 
on the surface. Limestone is at a depth between 15 and 
30 inches, but it is below a depth of 24 inches in much of 
the acreage. 

This soil is on convex side slopes and on high foot 
slopes, below Waucoma and other Winneshiek soils, In 
places it is adjacent to Whalan and Marlean soils and up- 
slope from Sattre soils and areas of Steep rock land. In- 
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cluded in mapped areas of this soil are patches in which 
the surface layer is dark grayish brown and is only 3 to 
6 inches thick. 

If this Winneshiek soil is cultivated, it is subject to 
erosion unless it is protected. This soil is too shallow over 
limestone to be suitable for terraces. 

Corn or other row crops can be grown 1 year in 6 or 
when a pasture is renovated. Pastures are seldom left 
more than 4 years before they are renovated. If corn is 
grown, the yields are average or below average, depending 
on the amount of rainfall and the kind of management. 
Good stands of timber ought to be managed as woodland. 
Because of the small size of the areas and the character- 
istics of the adjacent soils, some of the areas are better 
used as permanent pasture, woodland, or wildlife habitats 
than for field crops. Lime, manure, and commercial fer- 
tilizer are needed to help establish a stand of pasture or 
field crops. (Capability unit [Ve-3) 

Winneshiek loam, 14 to 18 percent slopes (WkE).—Much 
of the acreage of this soil is in permanent pasture or trees. 
In the pastured or wooded areas, the surface layer is gen- 
erally 4 to 6 inches thick and is very dark gray. Below 
the surface layer is a distinct, light-colored subsurface 
layer. Some stones or pebbles are on the surface and in 
the subsoil in places. In some wooded areas, a thin layer 
of leaf litter covers the surface. Limestone is generally 
at a depth between 15 and 30 inches, but the depth is less 
than 24 inches in much of the acreage. In a few areas, 
limestone is at a depth of 30 to 50 inches. 

This Winneshiek soil is on convex side slopes, below 
Racine, Bassett, Waucoma, Rockton, and other Win- 
neshiek soils. It is also on high foot slopes, above areas 
of Sattre soils. Included in mapped areas of this soil are 
a few areas in which the surface layer is darker and thicker 
than typical. 

Grazing must be controlled in the pastured areas to pro- 
tect, the cover of plants. Crop residue should be left on 
the surface, for this soil quickly erodes when the surface 
is bare. Oats are ordinarily used as a nurse crop when a 
pasture is renovated. 

Good stands of timber that grow on this soil ought to 
be managed as woodland. Sinai tracts, within areas more 
suitable for crops, can be used as wildlife habitats. Lime, 
commercial fertilizer, and manure are needed when a 
pasture is renovated. (Capability unit VIe-2) 


Use and Management of Soils 


This section briefly describes the use and management 
of the soils in the county for crops and pasture; de- 
scribes the system of capability classification used by the 
Soil Conservation Service; discusses the use and man- 
agement of groups of soils, or capability units; and gives 
a table showing management and yield data for all of 
the soils in the county. In addition, it discusses wood- 
land and names trees suitable for planting on each of 
the soils in the county, briefly discusses wildlife, and 
gives facts about the soils that affect suitability for engi- 
neering practices. 

The information given in this section is not a substi- 
tute for the detailed advice that can be provided by a 
local representative of the Soil Conservation Service or 
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by the county extension director. It may, however, help 
ue farmer or others plan suitable management for the 
soils. 
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Use and Management of the Soils for Crops 
and Pasture 


Farming in Winneshiek County consists mainly of 
producing corn, small grains, hay, and pasture. These 
products are marketed mainly through the sale of hogs, 
cattle, and dairy products. Fertilizer and lime are needed 
for optimum yields on many of the soils, however, and 
water control is needed in many places. Also, the 

ermanent pastures require regular renovation. Some 

acts about fertilizer and lime, water control, and per- 

manent pastures are given in the following paragraphs. 
More specific information is given in the descriptions of 
the capability units. 

Fertilizer and lime.—The soils of this county furnish 
different amounts and kinds of nutrients to plants. Fer- 
tilizer and lime are applied to balance and supplement 
the natural supply of nutrients. Applying fertilizer and 
lime according to the needs indicated by the results of 
soil tests is a necessary part of good management. 

Examples of soils that contain a fairly large amount of 
available phosphorus in their subsoil are the Fayette. 
Those soils contain more available phosphorus than the 
Kenyon and Bassett soils. Therefore, they need less 
phosphate than do those soils. The Tama, Kenyon, and 
other dark-colored soils that formed under prairie have 
a somewhat larger supply of available nitrogen in their 

low layer than do the Fayette and Coggon soils that 

ormed under forest. Potassium is needed on most of 

the soils. Below the plow layer, the supply of available 
potassium generally decreases rapidly with increasing 
depth. The Dorchester and Caneek soils contain an ex- 
cess of lime, but lime is needed on many of the other 
soils of the county. 

Water control—Water control consists of slowing and 
channeling runoff to protect the soils from erosion. It 
also entails protecting the soils from flooding and of 
removing the excess water so that plants will have a 
favorable environment for optimum’ growth. Methods 
of protection include the use of terraces, stripcropping 
(fig. 8), contouring, and close-growing crops. 

Many of the soils of bottom lands and colluvial fans, 
and some soils of stream terraces, need protection from 
flooding. Methods of protection include the use of levees 
or dikes, diversion terraces, open ditches, and water re- 
tention dams. They also include treatment of the up- 
lands in the watershed to reduce and slow down runoff. 
More than one of these practices may be necessary. 

Many soils that are not well drained can be cultivated 
without artificial drainage, but yields are generally be- 
low optimum. Some kind of drainage system is neces- 
sary to remove the excess water in the Clyde, Floyd, and 
other soils that are not well drained. The excess water 
can be removed by installing tile drains, open ditches, 
grassed waterways, spillways, or diversion terraces. More 
than one of these practices may be required. 

Permanent pastures—For the soils used for permanent 
pastures, regular renovation, if feasible, is needed when 
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Figure 8.—An aerial view of a field where stripcropping has been 
used to protect the soils from erosion. 


production declines. Renovation consists of applying 
lime and fertilizer according to the results of soil tests, 
controlling erosion, preparing a good seedbed, using a 
combination of adapted legumes and grasses for seed- 
ing, controlling weeds, and controlling grazing. 

The soils in capability classes I, II, III, and IV are 
generally not used for permanent pastures but are used 
for field crops. When those soils are used for permanent 
pastures, and when the pastures are renovated and well 
managed, good yields are generally obtained. 

If renovation is practical, the soils in capability classes 
V, VI, and VII can be used for permanent pastures. 
Where complete renovation is not feasible, those prac- 
tices that are feasible can be used, or the area should be 
kept in trees or used for wildlife. 


Capability Groups of Soils 


Capability classification is the grouping of soils to 
show, in a general way, their suitability for most kinds 
of farming. It is a practical classification based on 
limitations of the soils, the risk of damage when they 
are used, and the way they respond to treatment. The 
soils are classified according to degree and kind of perma- 
nent limitation, but without consideration of major and 
generally expensive landforming that would change the 
slope, depth, or other characteristics of the soils; and 
without consideration of possible but unlikely major re- 
clamation projects. 

In the capability system all kinds of soils are grouped 
at three levels, the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

Capasiiity Crasses, the broadest grouping, are desig- 
nated by Roman numerals I through VIII. The num- 
erals indicate progressively greater limitations and nar- 
rower choices for practical use, defined as follows: 


Class I. Soils that have few limitations that re- 
strict their use. 

Class II. Soils that have some limitations that re- 
duce the choice of plants or require moderate 
conservation practices. 


Class III. Soils that have severe limitations that 
reduce the choice of plants, require special con- 
servation practices, or both. 

Class IV. Soils that have very severe limitations 
that restrict the choice of plants, require very 
careful management, or both. 

Class V. Soils subject to little or no erosion but 
that have other limitations, impractical to re- 
move, that limit their use largely to pasture, 
range, woodland, or wildlife food and cover. 
(None in Winneshiek County) 

Class VI. Soils that have severe limitations that 
make them generally unsuitable for cultivation 
and that limit their use largely to pasture or 
range, woodland, or wildlife food and cover. 

Class VII. Soils that have very severe limitations 
that make them unsuitable for cultivation and 
that restrict their use largely to grazing, wood- 
land, or wildlife. 

Class VIII. Soils and landforms that have limita- 
tions that preclude their use for commercial 
plant production and that restrict their use to 
recreation, wildlife, water supply, or esthetic pur- 
poses. (None in Winneshiek County) 


CapaBitiry SuBcLAssES are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or 
ec, to the class numeral, for example, IIe. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with the growth of 
plants or with cultivation (in some soils the wetness can 
be partly corrected by artificial drainage) ; s shows that 
the soil is limited, mainly because it is shallow, droughty, 
or stony; and ¢, used in only some parts of the United 
States, shows that the chief limitation is climate that is 
too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only subclasses indicated by w, s, and ¢, be- 
cause the soils in it are subject to little or no erosion, 
though they have other limitations that restrict their use 
largely to pasture, range, woodland, wildlife, or recrea- 
tion. 

Caraniiry Units are soil groups within the subclass. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capability 
unit is a convenient grouping for making many state- 
ments about management of soils. Capability units are 
generally designated by adding an Arabic numeral to 
the subclass symbol, for example, IIe—-4 or IIIe-6. Thus, 
in one symbol, the Roman numeral designates the capa- 
bility class, or degree of limitation, and the small letter 
indicates the subclass, or kind of limitation, as defined in 
the foregoing paragraphs. The Arabic numeral specific- 
ally identifies the capability unit within each subclass. 

In the following pages, the capability units of Win- 
neshiek County are described and suggestions for the use 
and management of the soils are given. The names of 
soil series represented are mentioned in the description 
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of each capability unit, but this does not mean that all 
the soils of a given series appear in the unit. To find 
the names of all of the soils in any given capability unit, 
refer to the “Guide to Mapping Units” at the back of 
this survey. 


CAPABILITY UNIT I-1 

In this capability unit are level or nearly level, dark- 
colored or light-colored, well-drained soils of the Bert- 
rand, Downs, Fayette, Festina, Ostrander, and Racine 
series. These soils are on uplands and stream benches. 
They have a friable, medium-textured surface layer and 
a friable, medium-textured or moderately fine textured 
subsoil. 

These soils are moderately permeable and have high 
water-holding capacity. They are well aerated, warm 
up quickly in spring, and can be worked soon after rains. 
The content of organic matter ranges from low to high 
in the surface layer, but all of these soils are in good 
tilth. Areas of these soils that have not been limed are 
acid. Except for the Ostrander soils, which are medium 
in available nitrogen, all of the soils are low or very low 
in available nitrogen. These soils are also low in avail- 
able phosphorus, and they range from low to medium in 
available potassium. 

The soils of this unit are suited to cultivated crops. 
They are not susceptible to erosion, and drought or poor 
drainage is not a hazard. Water does not pond on the 
surface, although the soils are nearly level. 

These soils are used for corn, soybeans, oats, hay, and 
pasture, and trees grow well on them. Most of the acre- 
age is used for cultivated crops, however, and corn is the 
major crop. These are among the most productive soils 
in the county, and corn and other row crops can be 
grown intensively if management is good. Soybeans 
are often substituted for corn in the rotation. 

Lime is needed for optimum yields, and corn that is 
not preceded by a legume responds well to applications 
of nitrogen and phosphate fertilizer. Applications of 
potash are also desirable. 


CAPABILITY UNIT I-2 

In this capability unit are level or nearly level, dark- 
colored or light-colored, well-drained or somewhat poorly 
drained soils of the flood plains. These soils are in the 
Arenzville, Chaseburg, Dorchester, Huntsville, Kenne- 
bec, Lawson, Spillville, Terrill, and Turlin series. They 
have a friable, medium-textured surface layer and subsoil. 

These soils are moderately permeable and have high 
or very high water-holding capacity. They are occasion- 
ally wet because of infrequent flooding or a moderately 
high, but variable, water table. ATI of these soils, except 
the Lawson and Turlin, are well aerated, and the Law- 
son and Turlin soils are moderately well aerated. The 
soils of this unit dry out somewhat more slowly in spring 
and after heavy rains than the soils of capability unit I-1. 

The content of organic matter is high or very high, 
except in the Chaseburg, Dorchester, and Arenzville soils. 
In those soils the content of organic matter is very low. 
The soils of this unit are medium to very low in avail- 
able nitrogen, low in available phosphorus, and only 
medium in available potassium. The Dorchester soils 
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contain abundant lime, but the other soils are slightly 
acid to medium acid. 

These are among the most productive soils in the 
county. All of them are suitable for cultivated crops, 
and they are also suitable for pasture and trees. They 
are not droughty and are not subject to erosion, but the 
Lawson and Turlin soils need some artificial drainage 
so that field operations can be more timely. The other 
soils need protection from occasional flooding. 

The soils of this unit are used for corn, soybeans, oats, 
hay, and pasture, but corn is the crop grown most ex- 
tensively. The small areas adjacent to areas less suitable 
for cultivation are used for permanent pasture. 

Row crops can be grown intensively on these soils if 
good management is used. A suitable rotation if 
good management is used consists of 3 successive years 
of row crops followed by a crop of oats and a crop grown 
as green manure. Soybeans are sometimes substituted 
for corn in this rotation. 

For optimum yields, lime is needed on all of these 
soils, except the Dorchester. Corn that is not preceded 
by a legume responds well to application of a fertilizer 
that contains nitrogen and phosphate. Where a high 
rate of fertilization is used, potash is.also suggested. 


CAPABILITY UNIT 1-3 

This capability unit is made up of nearly level and 
gently sloping, dark colored or moderately dark colored, 
somewhat poorly drained or moderately well drained 
soils of the Atterberry, Bassett, Canoe, Hayfield, and 
Rowley series. These soils are on uplands and stream 
benches. They have a friable, medium-textured surface 
Jayer, and all of them, except the Bassett, have a. friable, 
medium-textured or moderately fine textured subsoil. The 
Bassett soil has a friable to firm subsoil. 

Permeability is moderate in all of these soils, except 
the Bassett, and it is moderately slow in that soil. All 
of the soils, except the Hayfield, have high or very. high 
water-holding capacity, but the water-holding capacity 
of the Hayfield soil is medium to high. The soils are 
moderately well aerated, but they are wet in some sea- 
sons because of the moderately high, but variable, water 
table. During wet seasons, farm operations are delayed, 
to some extent, by the excess moisture. 

The content of organic matter is medium to high, and 
most areas of these soils are in good tilth. The reaction 
ranges from medium acid to strongly acid. All but the 
Atterberry soil, which is medium in available potassium, 
are low in available nitrogen, phosphorus, and potassium. 

The soils of this unit are suitable for cultivated crops, 
and droughtiness is a minor hazard only in the Hayfield 
soil. Erosion is not a hazard in most areas, although 
water runs off the gently sloping areas. Water some- 
times collects on the surface of the nearly level places 
for a short period of time. Because the soils are slightly 
wet, some artificial drainage will improve them so that 
field operations can be more timely. 

These are among the most productive soils in the 
county if they are well managed. They not only are 
suited to field crops and pasture, but trees also grow 
well on them. Most of the acreage is in cultivated crops, 
and corn is the major crop. Soybeans are also grown, 


74 


however, and part of the acreage is used for oats, hay, 
and pasture. ; 

Row crops can be grown intensively on these soils. 
Because some areas are small, however, they are man- 
aged with the adjoining soils. A satisfactory rotation 
is one in which row crops are grown for 3 years and are 
followed by a crop of oats and a crop grown as green 
manure. 

Lime is needed on all of these soils for optimum 
yields. Corn that is not preceded by a legume responds 
well to applications of nitrogen, phosphate, and potash. 
Oats and legumes respond well to applications of phos- 
phate and potash fertilizer, 


CAPABILITY UNIT I-4 

In this capability unit are level or nearly level, dark- 
colored or light-colored, well-drained soils of the 
Camden, Sattre, Waucoma, and Waukegan series. 
These soils are on uplands and stream benches, and 
they are deep over limestone bedrock or coarse-textured 
material. They have a friable, medium-textured sur- 
face layer and a friable, medium-textured or moderately 
fine textured subsoil. All of these soils, except the Wau- 
coma, are underlain by coarse-textured material at a 
depth of about 36 to 45 inches. The Waucoma soil is 
underlain by bedrock at a depth of 30 to 50 inches. 

The surface layer and the subsoil of these soils are 
moderately permeable, but permeability is rapid in the 
underlying sand and gravel and in the fractured _bed- 
rock. The water-holding capacity is medium to high. 
All of these soils are well aerated. 

The content of organic matter is medium to low in 
the surface layer of all of the soils except the Waukegan, 
but it is high in many areas of that soil. These soils 
are generally in good tilth. All of them are acid. Except 
for the Sattre and Waukegan soils, all of them are low in 
available nitrogen, phosphorus, and potassium. The 
Sattre soil is medium in available potassium, and the 
Waukegan soil is very low in available potassium. 

These soils are suited to cultivated crops, but the bed- 
rock or coarse-textured material in the substratum limits 
the root development of some crops. Water that falls on 
the surface is quickly absorbed, and the soils are slightly 
droughty in years when rainfall is below average. These 
soils are easily tilled and can be worked soon after rains. 
In many places they are managed with the soils of capa- 
bility unit [Te~4. 

The soils of this unit are productive. The large areas 
are generally used for row crops, but some of the small 
areas are in trees or pasture. Corn is the major crop, 
but soybeans, oats, and hay are also grown. Grain sorg- 
hum can be substituted for corn if the subsoil contains 
only a small amount of moisture and if the preceding 
crop was a legume. Corn and other row crops can be 
grown intensively if good management is used. A suit- 
able cropping system is one in which row crops are grown 
successively for 3 years and are followed by a crop of 
oats and a crop grown as green manure. 

Lime and fertilizer are needed on these soils for opti- 
mum yields, but the Waukegan soil requires less nitrogen 
than the other soils. Corn that is not preceded by a 
legume responds well to nitrogen, phosphate, and potash. 
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CAPABILITY UNIT 1-5 


In this capability unit are level or nearly level, some- 
what poorly drained or moderately well drained soils of 
the Lawson, Rowley, and Volney series. These soils are on 
flood plains, and they have an overwash of friable, 
light-colored, medium-textured sediments on their sur- 
face. The soil material beneath the overwash is dark 
colored, and it is also friable and medium textured. The 
subsoil of the Volney soil contains fragments of lime- 
stone that increase in number with increasing depth. 

The water-holding capacity of these soils varies, but 
it is generally medium to high. Permeability is moderate. 
These soils are normally not wet, but they are flooded 
occasionally or receive runoff from the soils upslope. In 
some places the overwash makes the soils more suitable 
for row crops, but it is low in content of organic matter. 
The overwash is generally neutral, but it contains lime in 
some places. All of the ‘soils of this group are very low 
in available nitrogen and low in available phosphorus 
and potassium. The former surface layer that has been 
buried by sediments is medium to low in available nitro- 
gen. 

These soils are suitable for row crops if they are pro- 
tected from flooding. Artificial drainage is needed in 
some of the nearly level areas, but the intake of water 
is generally good. Many areas of these soils are man- 
aged with the soils of capability unit I-2. 

These soils are used for corn, soybeans, oats, hay, and 
pasture, and they are also suitable for trees. Most of 
the areas are cultivated. The soils are productive, but 
yields are more variable than on soils in units I-1, [-2, 
and J-8. If management is good, row crops can be grown 
intensively. A suitable rotation is 3 consecutive years 
of row crops followed by a crop of oats and a green- 
manure crop. Soybeans are often substituted for corn 
in the rotation. 

Lime is generally not needed on the soils of this group, 
but the soils respond well to applications of fertilizer. 
For optimum yields, corn that is not preceded by a legume 
should be fertilized with nitrogen, phosphate, and potash. 


CAPABILITY UNIT Ie-1 

This capability unit consists of gently sloping, dark- 
colored or light-colored soils of the uplands. These soils 
are well drained or moderately well drained. They are 
in the Bassett, Bertrand, Coggon, Downs, Fayette, Fes- 
tina, Kenyon, Orwood, Ostrander, Racine, Renova, and 
Tama series, The surface layer is friable and medium 
textured. The subsoil is friable to firm and is medium 
textured or moderately fine textured. 

All of these soils have high water-holding capacity. 
All except the Bassett, Coggon, and Kenyon soils are 
moderately permeable, but permeability is moderately 
slow in the subsoil of the Bassett, Coggon, and Kenyon 
soils. The soils take in water well. They absorb much 
of the water from rainfall, although some water runs 
off. The surface layer of the Bertrand, Fayette, Coggon, 
and Renova soils tends to seal during hard rains, and a 
crust is likely to form as the surface layer dries. 

The soils of this unit vary greatly in content of organic 
matter, but most of them have a medium amount of 
organic matter in the surface layer. Unless they have 
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been limed, they are acid. Except for the Ostrander and 
Tama soils, which are low to medium in available nitro- 
gen, these soils are low or very low in available nitro- 
gen. The Downs and Fayette soils are low to medium 
in available potassium and medium to high in available 
phosphorus. All of the other soils, except the Tama, 
are low in these elements. The Tama soil is low to 
medium in available phosphorus and medium in avail- 
able potassium. 

These soils are suitable for row crops, but they are 
subject to some sheet erosion because of their gentle 
slopes. Droughtiness and wetness are not hazards. The 
soils are subject to water erosion when the surface is 
bare or when the cover of plants is sparse. 

Tf these soils are terraced, row crops can be grown in- 
tensively. Where they are not terraced but are tilled on 
the contour, a rotation that will help to control erosion 
consists of row crops grown for 3 consecutive years and 
followed by a crop of oats and a crop of meadow. If 
practices are not used to control erosion, growing row 
crops only 2 years in 4 protects the soils. 

If good management is used, these are among the most 
productive soils in the county. They are suited to corn, 
soybeans, oats, hay, and pasture, and trees also grow well 
on them. Nearly all of the acreage is cultivated, and 
corn is the main crop. 

Lime is needed on all of the soils for optimum yields, 
and corn that is not preceded by a legume responds well 
to nitrogen. Corn, soybeans, and legumes respond well 
to applications of phosphate and potash. Many areas 
of the Fayette and Downs soils, however, may not need 
phosphate, except where a high level of fertilization is 
used. 


CAPABILITY UNIT Ie-2 


Gently sloping, dark-colored or light-colored, well- 
drained or somewhat poorly drained soils make up this 
capability unit. These soils are at the base of slopes or 
in drainageways in the uplands. They are in the Chase- 
burg, Dorchester, Huntsville, Lawson, Terril, Turlin, 
and Volney series. The surface layer and subsoil of 
these soils are friable and medium textured, but the 
subsoil of the Volney soils contains fragments of lime- 
stone that increase in number with increasing depth. 

The soils of this unit are moderately permeable. All 
of them, except the Volney, have high or very high 
water-holding capacity, but the Volney soils have 
medium water-holding capacity. The Lawson and Tur- 
lin soils are only moderately well aerated, but the rest 
of the soils are well aerated. The soils receive runoff 
from the soils upslope. The Lawson and Turlin soils 
dry somewhat more slowly in spring and after heavy 
rains than do the other soils. 

In general, these soils are in good tilth, even though 
the content of organic matter in their surface layer 
ranges from very low to high. The Chaseburg and 
Volney soils are medium acid, but the rest of the soils 
are slightly acid or neutral. The Terril, Lawson, and 
Turlin soils are medium in available nitrogen, but the 
other soils are low or very low in that element. All of 
the soils, except the Volney, are low in available phos- 
phorus, and the Volney soils are very low. The soils 
are medium in available potassium. 
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These soils are suited to cultivated crops, but they are 
subject to occasional overflow and to some sheet erosion. 
Because the soils are at the base of slopes, they receive 
about as much soil material through runoff from the 
slopes above as they lose through erosion. Artificial 
drainage is needed in some areas of the Lawson and Tur- 
lin soils, which are slightly wet. Many areas of these 
soils are managed with the soils of capability units I-2 
and J-5. 

If these soils are well managed, they are productive. 
They are used for corn, soybeans, hay, and pasture, and 
trees grow well on them. Most of the acreage is used for 
cultivated crops, but a smaller proportion of the Volney 
acreage is cultivated than of other soils in the unit. Corn 
is the main crop, but soybeans can be substituted for corn 
in the rotation. 

These soils can be used intensively for row crops if they 
are tilled on the contour and diversion terraces are placed 
upslope. A suitable cropping system is one in which row 
crops are grown successively for 3 years and are followed 
by a crop of oats and a crop grown as green manure. Tile 
drainage is needed in some areas of the Lawson and Tur- 
lin soils so that field operations can be more timely. 

Lime is not needed, except on the Chaseburg and Terril 
soils. For optimum yields, corn that is not preceded by a 
legume should receive nitrogen and phosphate. Less 
nitrogen fertilizer is needed on the Terril, Lawson, 
Huntsville, and Turlin soils, however, than on the other 
soils. The Volney soils need more phosphate than do the 
other soils. Potash is likely to be needed where the level 
of fertilization is high. 


CAPABILITY UNIT Ile-3 


Gently sloping, dark colored or moderately dark col- 
ored soils that are somewhat poorly drained or moderate- 
ly well drained are in this capability unit. These soils 
are in the Franklin, Oran, and Riceville series. They 
have a medium-textured surface layer and a medium-tex- 
tured to moderately fine textured subsoil that is firm or 
friable to firm. Permeability is moderately slow in the 
subsoil, and the movement of water and air is somewhat 
restricted in these soils. 

These soils have high or very high water-holding ca- 
pacity. The water table varies in height. Normally, it is 
moderately high, which somewhat limits the intake of 
water. These soils absorb most of the water from rain- 
fall, however, if the amount is moderate. Because of the 
gentle slopes, some runoff takes place. 

The soils of this unit have a moderately high content of 
organic matter and are medium acid to strongly acid. 
Except for the Franklin soil, which is medium in avail- 
able potassium, the soils are low in available nitrogen, 
phosphorus, and. potassium. 

These soils are suited to cultivated crops, but they are 
slightly wet and are slightly susceptible to sheet erosion. 
Wetness is more of a problem in spring than during the 
growing season. Therefore, artificial drainage can be 
used to make field operations more timely. 

Cultivated crops are grown on the soils of this unit. 
Corn and soybeans are the major crops, but corn is grown 
more extensively than soybeans. The soils not only are 
suited to corn and soybeans, but they are also suited to 
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oats, hay, and pasture. They are productive under good 
management. 

If these soils are terraced, and if tile drains are in- 
stalled in some places, row crops can be grown inten- 
sively. Row crops can be grown 8 years in 5 if these soils 
are tilled on the contour. Where practices are not used to 
control erosion, row crops should be grown only 2 years 
in 5. 

Lime is needed on all of these soils for optimum yields; 
legumes are difficult to establish unless these soils receive 
lime and fertilizer. Corn that is not preceded by a leg- 
ume needs nitrogen, and corn, soybeans, oats, and legumes 
need phosphate and potash. Less potash is required on 
the Franklin soil, however, than on the other soils. 


CAPABILITY UNIT Ie~4 

In this capability unit are gently sloping, dark-colored 
or light-colored soils that are well drained. These soils 
are on uplands and stream benches and are deep over bed- 
rock or coarse-textured material. They are in the Atkin- 
son, Calmar, Camden, Sattre, Waucoma, and Waukegan 
series. Except for the Calmar soil, which has a moder- 
ately fine textured surface layer, all of the soils have a 
friable, medium-textured surface layer and a friable, me- 
dium-textured to moderately fine textured subsoil. The 
Camden, Sattre, and Waukegan soils are underlain by 
coarse-textured material at a depth of about 36 to 45 
inches. The other soils of the unit, except the Calmar, 
are underlain either by limestone or by material weath- 
ered from limestone at a depth of 30 to 50 inches. In the 
Calmar soil, limestone mixed with some soil material is 
at a depth between 24 and 40 inches. 

Permeability is moderate in the surface layer and sub- 
soil of these soils, but it is rapid in the underlying frac- 
tured limestone and in the sand and gravel. The Calmar 
soil has low to medium water-holding capacity, but the 
water-holding capacity is generally medium in the other 
soils. 

The intake of water is generally good in these soils, and 
the movement of air and water is good in the profile. The 
surface layer of most of these soils tends to seal during 
hard rains, however, and a crust forms as the soils dry. 
The surface layer of the Calmar soil is likely to puddle if 
it is worked when wet. Because of the gentle slopes, some 
runoff takes place on these soils. 

Except for the Atkinson, Calmar, and Waukegan soils, 
which have a high content of organic matter, all of the 
soils of this unit are low to very low in content of organic 
matter. The Calmar is low to medium in available nitro- 
gen, but the other soils are low or very low in available 
nitrogen. All of the soils are low in available phospho- 
rus. The Sattre soils are medium and the other soils are 
low or very low in available potassium. These soils are 
acid. Lime is needed for optimum yields. 

The soils of this unit are suitable for cultivated crops 
but are subject to erosion. Also, the underlying limestone 
bedrock or sand and gravel limit, to some extent, the 
root development of some crops. The soils are slightly 
droughty in years when rainfall is below average. Some 
areas of these soils are in poor tilth. The surface layer of 
all but the Calmar soil, however, is generally easy to 
work. A seedbed may be difficult to prepare in the Cal- 
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mar soil in years when rainfall is above average. A few 
areas of these soils are managed with the soils of capa- 
bility units 4 and ITTe~2. 

These soils are used for corn, soybeans, oats, hay, and 
pasture, and they are also suited to trees. Nearly all of 
the acreage is in cultivated crops. Where the subsoil 
moisture is low and the preceding crop was a legume, 
grain sorghum can be substituted for corn in the crop- 
ping system. 

Row crops can be grown intensively if these soils are 
terraced. When the terraces are constructed, cuts and 
fills should be held to a minimum so that bedrock or 
coarse-textured material will not be exposed in the chan- 
nel of the terrace. If the Camden, Sattre, and Waukegan 
soils are tilled on the contour, a suitable rotation is 3 suc- 
cessive years of row crops followed by a crop of oats and 
a green-manure crop. On the other soils, tillage should 
be on the contour and a meadow crop ought to be grown 1 
year in 5. Where practices that control erosion are not 
used, row crops can be grown on the Camden, Sattre, and 
Waukegan soils 2 years in 4. One additional year of 
meadow is desirable on the other soils. 

Response is good to applications of lime and fertilizer 
on these soils. Corn that is not preceded by a legume 
needs nitrogen, and all the crops respond to applications 
of phosphate. 


CAPABILITY UNIT Ie-5 

In this capability unit are gently sloping, dark colored 
or moderately dark colored soils that are moderately well 
drained or somewhat poorly drained. These soils are in 
the Donnan and Jacwin series. They are on uplands and 
benches and are moderately deep or deep over shale or 
fine-textured material. The surface layer of these soils is 
fine textured and friable. The subsoil is also fine textured 
and is firm or very firm. 

These soils have high water-holding capacity. Because 
of their high content of clay, however, not all of this 
moisture is available for plants. The subsoil is slowly or 
very slowly permeable. The movement of water and air 
is somewhat restricted in the subsoil. Where these soils 
are in good tilth, the intake of water is generally good, 
but the surface layer puddles easily if the soils are 
worked when wet. Some runoff takes place. 

These soils are low in available phosphorus and potas- 
sium. The Donnan soil is low to medium and the Jacwin 
soil is medium in available phosphorus. The Donnan soil 
is medium acid to strongly acid, and the Jacwin soil is 
slightly acid or neutral in reaction. 

The ‘soils of this unit are slightly wet and are slightly 
susceptible to erosion. If they are protected from erosion 
and the excess water is removed, they are suited to row 
crops. Artificial drainage is needed in the Jacwin soil so 
that field operations can be more timely. Tile drains do 
not function properly in some places, however, because of 
the slowly permeable clayey material in the subsoil and 
substratum. In spring the soils contain a perched water 
table, but the water table is lower during the growing 
season. : 

These soils are moderately productive if they are well 
managed. They are suited to corn, soybeans, oats, hay, 
and pasture, and adapted species of trees also grow well. 
Most of the acreage is used for cultivated crops. 
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If these soils are tilled on the contour and tile drained 
where feasible, row crops can be grown for 3 consecutive 
years. They should be followed by a crop of oats and a 
crop of meadow. Where erosion control practices are not 
used but where wetness is controlled, the soils can be used 
for row crops 2 years in 5. If the soils are in poor tilth, 
meadow should make up a larger part of the rotation. 
These soils are generally not suitable for terraces, because 
of their clayey subsoil. 

These soils are low in available phosphorus and potas- 
sium, The Donnan soil is low to medium and the Jacwin 
soil is medium in available phosphorus. The Donnan soil 
is medium acid to strongly acid, and the Jacwin soil is 
slightly acid or neutral. 

For optimum yields, corn that is not preceded by a leg- 
ume needs nitrogen. Corn, soybeans, oats, and meadow 
crops grown on these soils respond to applications of 
phosphate and potash. Lime is generally not needed on 
the Jacwin soil, but crops grown on the Donnan soil re- 
spond to applications of lime. 


CAPABILITY UNIT Ie-6 

In this capability unit are gently sloping, dark-colored 
or light-colored, well-drained soils of the Bixby, Rockton, 
Sattre, Waukegan, Whalan, and Winneshiek series. It 
also includes the till subsoil variant of the Lamont series. 
These soils are on uplands and stream benches. The La- 
mont variant is moderately coarse textured and is under- 
Jain by glacial material. The other soils are medium 
textured and are moderately deep over bedrock or coarse- 
textured material. 

All of these soils, except the Lamont variant, have a 
friable, medium-textured surface layer and a friable, me- 
‘dium-textured or moderately fine textured subsoil. The 
Lamont variant has a very friable, moderately coarse tex- 
tured surface layer and subsoil, and it is underlain by 
loamy glacial material at a depth of 15 to 86 inches. The 
Rockton, Whalan, and Winneshiek soils are underlain by 
limestone bedrock at a depth of 15 to 30 inches. The 
Bixby, Sattre, and Waukegan soils are underlain by sand 
and gravel at a depth of about 24 to 36 inches. 

All of the soils of this unit, except the Lamont variant, 
have a moderately permeable surface Jayer and subsoil 
and are underlain by rapidly permeable coarse-textured 
material or fractured bedrock. The Lamont variant, 
however, has moderately rapid permeability in the upper 
part of the profile and moderate permeability in the lower 
part of the subsoil and in the substratum. The water- 
holding capacity of the Waukegan and Lamont variant 
is medium. It is very low or low in the other soils. All 
of these soils are well aerated. They absorb much of the 
rain that falls on the surface, but part of this water is lost 
through deep percolation. Because of the gentle slopes, 
some water is also lost through runoff. 

These soils are in good tilth, even though the content of 
organic matter is medium to very low. They are acid. 
The supply of available nitrogen is low or very low, and 
the supply of available phosphorus is low. 

The soils of this unit are suitable for cultivated crops, 
but they are slightly droughty. They are also subject to 
erosion when the surface is bare or the cover of vegeta- 
tion is sparse. In years when rainfall is average or below, 


crops do not have enough moisture to make good growth. 
These soils are easily tilled and can be worked soon after 
rains. They are often managed with the soils of capabil- 
ity unit ITs—1. 

These soils are productive if they are well managed. 
They are suited to corn, soybeans, oats, hay, and pasture, 
and they are also suitable for trees. Most of the acreage 
is cultivated. 

If the Bixby, Lamont variant, Sattre, and Waukegan 
soils of this unit are tilled on the contour, row crops can 
be grown successively for 8 years but should be followed 
by a crop of oats and a green-manure crop. Row crops 
ought to be grown on the other soils only 2 years in 4 
where those soils are tilled on the contour. If no prac- 
tices are used to control erosion, the Bixby, Lamont vari- 
ant, Sattre, and Waukegan soils should be used for row 
crops only 2 years in 4, and the other soils, only 1 year in 
4. Many of the areas are not suitable for terraces, be- 
cause of the bedrock or coarse-textured material near the 
surface. The Lamont variant can be terraced, however, 
because it is underlain by glacial till. 

Lime and fertilizer are needed on these soils for opti- 
mum yields. Corn that is not preceded by a legume 
responds well to nitrogen, and corn, soybeans, oats, and 
legumes respond well to applications of phosphate and 
potash. Less potash is needed on the Sattre than on the 
other soils. 


CAPABILITY UNIT Is-1 

In this capability unit are level or nearly level, dark- 
colored or light-colored soils that are well drained or 
somewhat poorly drained. These soils are on uplands and 
stream benches and are moderately deep over bedrock or 
coarse-textured material. They are in the Bixby, Hay- 
field, Kato, Rockton, Sattre, Volney, Waukegan, and 
Winneshiek series. 

The surface layer of these soils is medium textured and 
is friable or very friable. The subsoil is also friable and 
is medium textured or moderately fine textured. The 
Rockton, Winneshiek, and Volney soils are underlain by 
limestone bedrock at a depth of about 15 to 80 inches. 
The bedrock underlying the Volney soil is more frag- 
mented, however, than that underlying the Rockton and 
Winneshiek soils, and it contains some soil material. The 
Bixby, Hayfield, Kato, Sattre, and Waukegan soils are 
underlain by sand and gravel at a depth of about 24 to 36 
inches. 

The soils of thts unit have a moderately permeable sur- 
face layer and subsoil and are underlain by rapidly per- 
meable material, The Rockton and Winneshiek soils 
have very low or low water-holding capacity, but the 
water-holding capacity of the other soils is medium. The 
movement of water and air is good in these soils. All of 
the water that falls on the surface is absorbed, but some is 
lost through deep percolation. No water stands on the 
surface. The Kato soil has a fluctuating water table that 
is moderately high in spring. This water table drops 
rapidly during the growing season. 

The Kato soil of this unit is slightly acid to neutral, 
and the Volney soil contains abundant lime. All of the 
other soils are acid. All of these soils are low in available 
nitrogen, except the Bixby and Kato soils. The Bixby 
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soil is very low and the Kato is medium in available nitro- 
gen. The Volney soil is very low in available phos- 
phorus, and the other soils are low in that element. All 
of the soils are very low to medium in available po- 
tassium. 

The soils of this unit are suited to cultivated crops, but 
they are slightly droughty. Droughtiness is a hazard, 
especially in years of average or below-average rainfall. 
The soils are generally in good tilth and are easily tilled. 
They also warm up quickly in spring and can usually be 
worked soon after rains. The Kato soil, however, may be 
slightly wet during seasons when rainfall is above aver- 
age. Nearly all of the acreage of soils in this unit is 
managed with the soils of capability unit Ile-6. 

The soils of this unit are productive, but the yields 
depend on the amount and timeliness of rainfall. Most 
of the acreage is cultivated, and corn is the main crop. 
The soils are also suited to soybeans, oats, hay, and pas- 
ture, however, and they are suitable for trees. Grain 
sorghum can be substituted for corn in the rotation if the 
supply of subsoil moisture is low or if the preceding crop 
was a legume. 

Row crops can be grown intensively on these soils if 
good management is used. A commonly used rotation is 
3 years of row crops grown consecutively, followed by a 
crop of oats and a green-manure crop. 

Except on the Volney and Kato soils, lime is needed on 
these soils for optimum yields. Corn that is not preceded 
by a legume responds well to applications of nitrogen. 
Corn, oats, and legumes need phosphate and potash. 
Little or no potash is needed on the Sattre and Volney 
soils unless a high rate of fertilization is used. 


CAPABILITY UNIT IIw-1 

Soils that are nearly level or gently sloping, dark col- 
ored or light colored, and very poorly drained or some- 
what poorly drained make up this capability unit. These 
soils are on uplands and stream benches. They are in the 
Clyde, Floyd, Kato, and Oran series. Their surface layer 
is friable and medium textured, and their subsoil is fri- 
able or friable to firm and is medium textured or moder- 
ately fine textured. 

All of these soils have high water-holding capacity. 
Permeability is moderate in the Clyde, Floyd, and Kato 
soils and moderately slow in the Oran soil. A high water 
table slightly restricts aeration in these soils, and water 
ponds on the surface of the Clyde soils for short periods 
of time. The soils dry out somewhat slowly in spring 
and cannot be worked soon after rains. The Clyde and 
Floyd soils have some stones and boulders on the surface. 

Except for the Oran soil, which is low in available 
nitrogen, the soils are medium in available nitrogen. All 
of them are low in available phosphorus and potassium. 
The Clyde and Floyd soils are nearly neutral, but the 
other soils are slightly acid to medium acid. The con- 
tent of organic matter is medium to high in the surface 
layer of most of the soils, but it is low in the surface 
layer of the Oran soil. 

The soils of this unit are wet, but they are suited to 
corn, soybeans, oats, and legumes after they have been 
drained. Many of the areas have been artificially drained 
in recent years, but drainage still needs to be improved in 
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many of the areas. These soils puddle easily if worked 
when wet, and some runoff takes place in the sloping 
areas. Plowing i in fall is often desirable to een plant- 
ing from being delayed in spring. 

These soils are highly productive if they are well man- 
aged. The areas that have been drained are used for row 
crops, but the undrained areas are in permanent pasture. 
Adapted species of trees grow well. 

Where tile drains have been installed, these soils can be 
used intensively for row crops. The gently sloping areas 
should be tile drained and tilled on the contour. In those 
areas a suitable rotation is one in which row crops are 
grown for 3 years and are followed by a crop of oats and 
a green-manure crop. In some places tile outlets are dif- 
ficult to establish in the Clyde and Floyd soils. The 
drainageways need improvement in some places. 

Lime and fertilizer are needed for optimum yields on 
these soils. Corn that is not preceded by a legume needs 
nitrogen, and corn, soybeans, oats, and legumes need 
phosphate and potash. 


CAPABILITY UNIT Iw-2 

In this capability unit are level or nearly level, dark- 
colored or light-colored soils that are poorly drained or 
somewhat poorly drained. These soils are on flood plains 
and are in the Caneek, Colo, Lawson, Ossian, and Otter 
series, All of these soils, but the Colo, have a friable, me- 
dium-textured surface layer and subsoil. The Colo soil 
has a moderately fine textured, friable to firm surface 
layer and subsoil. 

Permeability is moderately slow in the Colo soil, but it 
is moderate in the other soils. The water-holding capacity 
is high or very high. The high water table, occasional 
flooding, and slow surface runoff make these soils wet. 
The movement of air and water is somewhat restricted in 
the profile; therefore, these soils dry out slowly in spring, 
and they cannot be worked soon after rains. In general, 
tilth is good, but the surface layer puddles if the soils are 
worked when wet. All of the soils, except the Caneek, are 
high in content of organic matter. 

The Caneek soil contains abundant lime, but the other 
soils of this unit are slightly acid to neutral. Except for 
the Caneek soil, the soils are medium in available nitro- 
gen and low in available phosphorus. The Caneek soil is 
very low in available nitrogen and phosphorus. All of 
the soils are medium in available potassium. 

These soils are well suited to cultivation, but artificial 
drainage and protection from overflow are required. 
Where areas of these soils have not been protected from 
overflow, water from runoff collects and runs across them. 
In places crops are damaged by sediment and excess 
water. Some of the areas have been drained and are used 
for row crops. Corn, soybeans, oats, and legumes are the 
crops commonly grown. The areas that have not been 
drained are used for pasture or are idle. 

If these soils have been drained and protected from 
overflow, they are suited to intensive use for row crops. 
A suitable rotation is one in which row crops are grown 
for 3 successive years and are followed by a crop of oats 
and a green-manure crop. 

Tile drains are generally used to remove the excess 
water, and outlets can be established in most areas of 
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these soils. The development of drainageways is needed 
in some places. Where these soils are near the base of 
upland slopes, diversion terraces should be placed upslope 
to protect them from runoff from the higher lying soils. 
Some fields are plowed in spring, especially where plant- 
ing is delayed because the soils are wet. 

Tf these soils are used intensively for row crops, fertil- 
izer is needed for continued optimum yields. Lime is 
generally not needed. Corn that is not preceded by a leg- 
ume responds well to applications of nitrogen. Corn, soy- 
beans, oats, and legumes need phosphate. Potash is 
needed on the Otter soils, and it 1s needed on all of the 
soils if a high level of fertilization is used. 


CAPABILITY UNIT Hw-3 

A nearly level, poorly drained organic soil, Peaty 
muck, overwashed, is in this capability unit. This soil 
is in upland drainageways and on flood plains. It gen- 
erally consists of 6 to 20 inches of light-colored, medium- 
textured overwash that is underlain by dark-colored, 
spongy organic material. In some areas, however, the 
overwash is as much as 40 inches thick. 

Permeability is moderate in the overwash material, but 
it is rapid in the organic material where this soil has been 
artificially drained. The intake of water is generally 
slow because this soil is saturated. The water-holding 
capacity is very high. 

This soil is wet because of the high water table and 
occasional overflow. Areas in which the overwash is only 
about 20 inches thick are less wet, however, than those in 
which it is only about 6 inches thick. This soil dries out 
slowly in spring and cannot be worked soon after rains. 
The organic material settles unevenly in some places 
where this soil has been artificially drained. 

In areas where the layer of overwash is recent, this ma- 
terial is very low in content of organic matter and pud- 
dles if it is worked when wet. This soil is neutral in re- 
action. It is medium in available nitrogen but very low in 
available phosphorus and potassium. 

If this soil is artificially drained, it is suited to corn, 
soybeans, oats, and legumes, renee oats may lodge in 
places. Some protection from overflow is needed, or new 
seedlings may be covered with sediment. The areas that 
have not been drained are left idle or used for pasture. 
Varieties of crops that mature early should be used for 
planting. This is because crops grown on this soil are 
more susceptible to damage from frost than are crops 
grown in most other areas in the county. This soil is 
productive if good management is used. 

This soil is suited to intensive use for row crops if it is 
tile drained and protected from overflow. The tile lines 
should be placed in the underlying soil material. If they 
are placed in the organic material, their alinement may 
be altered when the peaty muck shrinks. Then, the tile 
will not drain properly. 

A large amount of phosphate and potash are required 
on this soil for optimum yields, but lime is not needed. 
Corn. that is not preceded by a legume needs nitrogen. 


CAPABILITY UNIT Ilw- 

Level or nearly level, dark-colored, somewhat poorly 
drained soils that are on uplands and benches and that 
are moderately deep or deep over shale are in this capa- 
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bility unit. These soils are in the Jacwin and Kato series. 
They have a surface layer that is friable and medium 
textured. The Jacwin soil has a subsoil that is fine tex- 
tured and very firm. The Kate soil has a subsoil that is 
friable, but is has a fine-textured, very firm substratum. 

Permeability is moderate in the loamy material and 
slow or very slow in the underlying shaly material. Both 
soils have high water-holding capacity, but not all of the 
moisture is available to plants. Seepage and a tempo- 
rary perched water table make these soils wet, and aera- 
tion is somewhat restricted. Surface runoff is slow, and 
water is ponded on the surface in some places after heavy 
rains. These soils dry out slowly in spring. If they are 
worked when wet, the surface layer puddles easily. 

These soils are slightly acid to neutral. The content of 
organic matter is medium to high, but these soils are in 
poor tilth in places. They are medium in available nitro- 
gen and low in available phosphorus and potassium. 

These soils are suited to cultivated crops, but farming 
can be more timely if drainage is provided. The soils 
have a perched water table in spring, but this water table 
recedes during the growing season. In years when rain- 
fall is above average, management of these soils is diffi- 
cult. Some of the fields in which these soils occur are 
plowed in fall, so that planting will not be delayed in 
spring. 

These soils are often managed with the soils of capa- 
bility unit TIe-5, which are gently sloping, and most of 
the acreage is used for cultivated crops. The soils are 
suited to corn, soybeans, oats, and hay or pasture. Corn 
is the major crop, and yields are favorable under good 
management. 

The Kato soil is suited to intensive use for row crops. 
If some areas are tile drained, the Jacwin soil is suited to 
row crops 8 years in 5. Placement of tile drains is im- 
portant in these soils because of the slowly permeable 
clay near the surface. Interceptor tile drains are gener- 
ally used. 

Fertilizer is needed for optimum yields, but lime is 
generally not needed. Corn that is not preceded by a leg- 
ume responds to applications of nitrogen. Corn, soy- 
a oats, and hay respond well to phosphate and pot- 

sh. 
? CAPABILITY UNIT Ite~1 

Moderately sloping, dark-colored or light-colored, well 
drained or moderately well drained soils of the uplands 
make up this capability unit. These soils are in the Bas- 
sett, Coggon, Downs, Fayette, Orwood, Ostrander, Ra- 
cine, Renova, and Tama series. Some of them are 
moderately or severely eroded. These soils have a friable, 
medium-textured surface layer. In most places their sub- 
soil is also friable and is medium textured or moderately 
fine textured. 

All of these soils have high water-holding capacity. In 
the Bassett, Coggon, and Racine soils, permeability is 
moderately slow, but the other soils are moderately per- 
meable. These soils are well aerated, and all of them, 
except the severely eroded Fayette soil, are in good tilth. 
The content of organic matter ranges from high to very 
low. All of these soils are easily tilled. It may be neces- 
sary to remove some stones from the surface of all but the 
Downs, Fayette, Orwood, and Tama soils. The intake of 
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water is generally good, but some runoff takes place be- 
cause of the moderate slopes. 

The soils of this group are acid. Except for the Os- 
trander soil, which is medium in available nitrogen, they 
are low or very low in available nitrogen. Al! but the 
Downs and Fayette soils are low in available phosphorus, 
but the supply of available phosphorus is medium or me- 
dium to high in those soils. All of the soils are low or 
medium to low in available potassium. 

These soils are moderately well suited to cultivated 
crops. The hazard of further erosion is severe, but these 
soils are not wet or droughty. Runoff causes erosion 
when the surface is bare or is only sparsely covered by 
plants. Many of these soils are managed with the soils of 
capability units IIe-1 and ITTe-3. 

The soils of this unit are productive if they are well 
managed. They are suited to corn, soybeans, oats, hay, 
and pasture, and they are also suitable for trees. Culti- 
vated crops are grown on most of the acreage, and corn is 
the major crop. 

If they are terraced or stripcropped, the moderately 
eroded Bassett, Coggon, and Renova soils and the severe- 
ly eroded Fayette soil can be used for row crops 2 years 
in 4. The other soils can be used for row crops 3 years in 
5 if they are terraced or striperopped. Row crops can be 
grown on all of the soils 2 years in 5 if tillage is on the 
contour. They can be grown only 1 year in 4 or 5 if no 
practices are used to control erosion. Soybeans can be 
substituted for corn in the rotation. In places the drain- 
ageways in side valleys need to be shaped and reseeded. 

Lime and fertilizer are needed for optimum yields on 
these soils. In the severely eroded areas and in the chan- 
nels of the terraces, manure should be applied. On most 
of the soils, except the Fayette and Downs, phosphate is 
needed. If a large amount of nitrogen is applied, how- 
ever, some phosphate and potash is required on all of the 
ced CAPABILITY UNIT Ule-2 

In this capability unit are moderately sloping, dark- 
colored or light-colored, well-drained soils of uplands and 
stream benches. These soils are in the Camden, Nasset, 
Palsgrove, Sattre, and Waucoma series. They are deep 
over bedrock or coarse-textured material. Their surface 
layer is friable and medium textured, and their subsoil is 
also friable and is medium textured or moderately fine tex- 
tured. The Palsgrove and Waucoma soils are underlain 
by limestone bedrock at a depth between 30 and 50 inches. 
The other soils are underlain by sand and gravel at a 
depth between 36 and 45 inches. Some of these soils are 
moderately eroded. 

The soils of this unit are moderately permeable, but the 
underlying fractured limestone, sand, and gravel are rap- 
idly permeable. The Sattre soil has medium to high 
water-holding capacity, but the other soils have medium 
water-holding capacity. 

Air and water move freely through these soils. In 
most places the intake of water is good, but some run- 
off takes place. The surface layer in the Sattre and Pals- 
grove soils tends to seal during hard rains, and a crust 
forms when these soils dry. All of these soils are easily 
tilled, warm up quickly in spring, and can be worked 
soon after rains. 
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These soils are acid. In general, they are low in avail- 
able nitrogen and phosphorus, but the Palsgrove soil is 
very low in available nitrogen. The Nasset, Palsgrove, 
and Sattre soils are medium to low in available potas- 
sium, but the other soils are low in that element. 

The soils of this unit are moderately well suited to 
cultivated crops, but the hazard of further erosion is 
severe. Bedrock or the underlying droughty sand and 
gravel limit the growth of roots of some plants. These 
soils are somewhat droughty in years when the amount of 
rainfall is below average. Some of the areas are man- 
aged with the soils of units [Ie or IITe-4. If these soils 
are well managed, they are productive. They are suited 
to corn, soybeans, oats, hay, and pasture, and they are 
also suitable for trees. Cultivated crops are grown on 
more than half of the acreage, but some areas are in per- 
manent pasture or trees. In the cultivated areas, corn is 
the major crop. 

All of the soils, but the Palsgrove, are suited to row 
crops 2 years in 4 if they are terraced or stripcropped, 
or they can be used for row crops 2 years in 6 if they are 
tilled on the contour. The Palsgrove soil is suited to row 
crops 2 years in 5 if it is terraced or stripcropped. It is 
suited to row crops 1 year in 4 if it is tilled on the con- 
tour. If practices are not used to control erosion, these 
soils should be kept in long-term meadow. <A row crop 
can be grown for 1 year, however, when a meadow is ren- 
ovated. The surface needs to be protected by crop resi- 
due. Because of the bedrock or sand and gravel near the 
surface, the cuts and fills required in constructing ter- 
races ought to be held to a minimum. Manure should 
be applied, especially in the channels of the terraces. 

Lime and fertilizer are necessary for optimum yields 
on these soils. Corn that is not preceded by a legume 
needs nitrogen, and corn, soybeans, oats, and legumes 
need phosphate and potash. Less potash is required on 
the Nasset, Palsgrove, and Sattre than on the other soils. 


CAPABILITY UNIT lle-3 


Strongly sloping, moderately dark colored or light- 
colored, well-drained soils of the uplands are in this capa- 
bility unit. These soils are in the Downs, Tama, Fayette, 
Orwood, Racine, and Renova series. The surface layer of 
these soils is friable and medium textured. The subsoil 
is friable and medium textured or moderately fine tex- 
tured. Most of these soils are moderately eroded. 

These soils have high water-holding capacity. They 
are moderately permeable, and air and water move freely 
through the profile. Because of the steep slopes and the 
somewhat poor granulation of the surface soil, however, 
all of these soils are susceptible to severe erosion. In the 
soils that are already moderately eroded, the surface lay- 
er tends to seal during heavy rains and a crust forms 
when the soil dries. The soils can be easily tilled, even 
though tilth is fair to poor in places. They warm up 
quickly in spring and can be worked soon after rains. 
Removing a few stones from the surface of the Racine 
and Renova soils may be necessary. 

All of the soils of this unit are acid. All of them are 
very low or low in available nitrogen. All but the 
Downs, Fayette, and Orwood are low in available phos- 
phorus and potassium. The Downs and Fayette soils are 
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medium to high in available phosphorus and medium to 
low in available potassium. The Orwood soil is low in 
available phosphorus and medium in available potassium. 

The use of these soils is seriously limited by erosion, 
but the soils are moderately well suited to cultivated 
crops if erosion is controlled. Wetness or drought are not 
hazards. Leaving crop residue on the surface increases 
the intake of water and reduces runoff. In many places 
these soils are managed with the soils of capability unit 
HTe-1, 

The soils of this unit are moderately productive if they 
are well managed. All of the moderately eroded soils are 
used for cultivated crops, and the slightly eroded areas 
are used for cultivated crops to some extent. A few areas 
are in permanent pasture or trees. These soils are suited 
to corn, oats, hay, and pasture, and they are also suitable 
for trees. Soybeans are usually not grown. 

All of these soils, except the Racine and Renova,, can be 
used for row crops 2 years in 6 if they are terraced or 
stripcropped. If the same soils are tilled on the contour, 
they can be used for row crops 1 year in 5. Row crops 
can be grown 1 year in 4 if the Racine and Renova soils 
are terraced or stripcropped, and they can be grown 1 
year in 6 if those soils are tilled on the contour. The 
soils of this unit should be used for long-term _meadow, 
unless practices are used to control erosion. In places 
the drainageways that cut into sidehills need to be 
shaped and reseeded. 

Lime and fertilizer are necessary for optimum yields 
on these soils. Manure should be applied, especially in 
the channels of the terraces. Nitrogen is needed for corn 
that is not preceded by a legume. Corn, oats, and leg- 
umes respond to applications of phosphate and potash. 
Less phosphate is needed on the Downs and Fayette soils, 
however, than on the other soils. 


CAPABILITY UNIT Ile~4 

In this capability unit are strongly sloping, moderately 
dark colored or light-colored, well-drained soils of up- 
lands and stream benches. These soils are in the Calmar, 
Nasset, Palsgrove, and Waucoma series. They are deep 
over bedrock or coarse-textured material. The Calmar 
soil has a moderately fine textured surface layer, but the 
surface layer of the other soils is friable and medium tex- 
tured. In most places all of these soils have a friable, 
medium-textured or moderately fine textured subsoil. All 
of these soils, except the Calmar, are underlain by lime- 
stone bedrock at a depth between 30 and 50 inches. The 
Calmar soil is underlain by limestone and by some soil 
material at a depth between 24 and 40 inches. Some of 
these soils are moderately eroded. 

All of these soils are moderately permeable, but the 
underlying fractured limestone is rapidly permeable. The 
Calmar soil has low to medium water-holding capacity, 
but the water-holding capacity of the other soils is me- 
dium to high. 

These soils are well aerated. In cultivated areas, how- 
ever, the surface layer is somewhat poorly granulated. In 
those areas the surface layer tends to seal: during hard 
rains, and a crust forms when the soil dries. Therefore, 
crop residue ought to be left on the surface. All of these 
soils, except the Calmar, are easily tilled, even though the 


soil tilth is fair to poor in places. The Calmar soil is 
sometimes difficult to till in years when the amount of 
rainfall is above average. The soils of this unit warm up 
quickly in spring and can be worked soon after rains. 
All of these soils are highly susceptible to severe erosion, 

The Calmar soil of this unit is neutral in reaction, but 
the other soils are acid. Most of the soils are low or very 
low in available nitrogen and low in available phosphorus. 
The Calmar soil, however, is low to medium in available 
nitrogen. The Waucoma soil is low in available potas- 
sium, but the supply of that element is medium to low in 
the other soils. 

The use of these soils is seriously limited by erosion, 
but the soils are moderately well suited to cultivated 
crops if erosion is controlled. Wetness is not a hazard, 
but these soils are somewhat droughty in years when 
rainfall is below average. The underlying limestone bed- 
rock limits the growth of roots of some plants. In places 
a a are managed with the soils of capability unit 

e-2. 

The soils of this unit are moderately productive if 
they are properly managed, Although much of the acre- 
age is In permanent pasture or trees, all of the moderately 
eroded soils and some areas of the soils that are not 
eroded are used ‘for cultivated crops. The soils are suited 
to corn, oats, hay, and pasture, and they are also suited 
to trees. Corn is the major row crop grown. Soybeans 
are generally not grown. 

If these soils are terraced or stripcropped, a suitable 
rotation is 1 year of corn, 1 year of oats, and 8 years of 
meadow. If tillage is on the contour, a row crop can be 
grown for 1 year when a long-term meadow is renovated. 
Because of the bedrock or sand and gravel near the sur- 
face, terraces should be constructed so that the cuts and 
fills are held to a minimum. Manure is needed in the 
channels of the terraces. 

Lime and fertilizer are needed for optimum yields on 
these soils, and corn that is not preceded by a legume also 
needs nitrogen. Corn, oats, and legumes respond well to 
applications of phosphate and potash. Less potash is 
generally needed on the Nasset and Palsgrove than on the 
other soils. ; 

CAPABILITY UNIT Ilte-5 

Moderately sloping, dark-colored or light-colored, well- 
drained soils of the Bixby, Dubuque, Frankville, Rock- 
ton, Sattre, Whalan, and Winneshiek series are in this 
capability unit. These soils are on uplands and stream 
benches, and they are moderately deep over bedrock or 
coarse-textured material. All of these soils have a fri- 
able, medium-textured surface layer and a friable, me- 
dium-textured or moderately fine textured subsoil. The 
Bixby and Sattre soils are underlain by sand and gravel 
at a depth of about 24 to 36 inches. The other soils are 
underlain by limestone bedrock at a depth of 15 to 30 
inches. All of these soils but the Frankville, Rockton, 
and Winneshiek are moderately eroded. 

The upper part of the profile of these soils is moder- 
ately permeable, and the lower part is rapidly permeable. 
The water-holding capacity is very low to medium, The 
movement of air and water is good, and the intake of 
water is generally good. Because of the moderate slopes, 
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however, runoff takes places. The surface layer of the 
moderately eroded soils tends to seal during hard rains, 
and a slight crust forms when the soil dries. Crop resi- 
due can be left on the surface to increase the intake of 
water and to prevent sealing of the surface soil. 

The content of organic matter is medium to high in the 
surface layer of the Rockton soil, but it is medium to low 
in the surface layers of the other soils. These soils are 
acid. They are low or very low in available nitrogen and 
low in available phosphorus. The supply of available 
potassium is low to medium in the Dubuque, Sattre, and 
Frankville soils. It is low in the other soils. 

These soils are moderately well suited to cultivated 
crops. They are susceptible to severe erosion, however, 
and there is also a slight hazard of drought. In years 
when rainfall is average or below, crops do not have 
enough moisture to grow well. All of these soils are 
easily tilled, warm up quickly in spring, and can be 
worked soon after rains. Some of the areas are managed 
with the soils in unit IIe-6. All of the moderately eroded 
soils and some areas of the soils that are not eroded are 
used for cultivated crops, but a few areas are wooded 
or in permanent pasture. Corn is the major row crop, 
but soybeans, oats, and hay are also grown. Good man- 
agement is needed if moderate yields are to be obtained. 

Except for the Sattre and Bixby soils, a suitable rota- 
tion for these soils consists of growing row crops 1 year 
in 4 if the areas are stripcropped or terraced, or 1 year 
in 5 if tillage is on the contour. Row crops can be grown 
for 1 additional year on the Sattre and Bixby soils. If 
no practices are used to control erosion, the soils ought 
to be used for long-term meadow. Most areas of these 
soils are not suitable for terraces, because of the bedrock 
or coarse-textured material near the surface. 

Lime and fertilizer are needed for optimum yields on 
these soils. Corn that is not preceded by a legume re- 
sponds to applications of nitrogen. Corn, soybeans, oats, 
and legumes respond to applications of phosphate and 
potash. However, less potash is needed on the Dubuque, 
Frankville, and Sattre soils of this unit than on the 


other soils. 
CAPABILITY UNIT Wle-6 


Soils that are gently sloping to strongly sloping, dark 
colored or moderately dark colored, and somewhat poor- 
ly drained make up this capability unit. These soils 
are in the Jacwin and Kato series. They are on uplands 
and benches and are moderately deep or deep over shale. 
Their surface layer is friable and medium textured, and 
their subsoil is firm or very firm and fine textured. 

These soils have slow or very slow permeability and 
high water-holding capacity. Because of the high con- 
tent of clay, however, not all of the moisture is available 
for plants. Movement of air and water through the pro- 
file is somewhat restricted. The soils take in water well 
when their subsoil is not saturated. They dry out some- 
what slowly in spring and cannot be worked soon after 
rains. The slopes are strong enough that much of the 
water runs off. The soils are slightly acid to neutral. 
They are low in available phosphorus and potassium and 
medium to low in available nitrogen. 


SOIL SURVEY 


The soils of this capability unit are moderately well 
suited to cultivation, but they are susceptible to erosion. 
Wetness is also a slight hazard because of the perched 
water table. The water table is generally lower during 
the growing season than it is in winter and early in 
spring. Tile drainage is needed in some places, so that 
farming can be more timely. Tile drains do not function 
properly in some areas, because of the slowly permeable 
clay near the surface. 

These soils are suited to corn, soybeans, oats, hay, and 
pasture, and nearly all of the acreage is used for culti- 
vated crops. The soils are moderately productive under 
good management. 

If these soils are stripcropped, and if tile drainage is 
installed where needed, a suitable cropping system con- 
sists of 2 years of row crops, 1 year of oats, and 2 years 
of meadow. Where tillage is on the contour and some 
tile drainage is provided, a cropping system in which 
row crops are grown 1 year in 4 is satisfactory. The 
Jacwin soil is generally not suitable for terraces, because 
of the clay in the subsoil and substratum. The Kato soil 
could be used because it is deep over clay. 

Lime is generally not needed on these soils, but ferti- 
lizer usually improves yields. Corn that is not preceded 
by a legume needs nitrogen. Corn, oats, and soybeans 
and other legumes respond to applications of phosphate 
and potash. 

CAPABILITY UNIT Hle~7 

In this capability unit are gently sloping or moderately 
sloping, dark-colored or light-colored, well-drained to ex- 
cessively drained soils of uplands and stream benches. 
These soils are in the Dickinson and Lamont series. 
Their surface layer is moderately coarse textured, and 
the upper part of their subsoil is moderately coarse tex- 
tured. The soil material grades to coarse textured, how- 
ever, with increasing depth. 

All of these soils have low water-holding capacity and 
are rapidly permeable. They readily absorb rainfall, 
but they hold little moisture available for plants. Some 
water is lost through deep percolation, and some water 
runs off. The soils are easily tilled, warm up early in 
spring, and can be worked soon after rains. 

The soils of this unit are acid. They are very low in 
available nitrogen and low in available phosphorus and 
potassium. The surface layer is medium to very low in 
content of organic matter, but soil tilth is not a problem. 

Use of these soils is limited by their slopes and drough- 
tiness. In places blowing sand is likely to damage young 
crops. Crop residue can. be left on the surface to reduce 
erosion caused by wind and water. 

The productivity of these soils is variable and depends 
on the amount of rainfall. In years when rainfall is 
average, average yields can be obtained if management 
is good. The soils are suited to corn, soybeans, oats, hay, 
and pasture, and they are also suitable for trees. Culti- 
vated crops are grown on most of the acreage, and corn 
is the main crop. 

If the gently sloping areas of these soils are terraced 
or stripcropped, row crops can be grown intensively. 
Where these soils are tilled on the contour, they are 
suited to 3 years of row crops, followed by a crop of oats 
and a crop grown for green manure. For the moderately 
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sloping areas, a good rotation where the soils are ter- 
raced or stripcropped is 2 years of row crops in 4. If 
tillage is on the contour, the more sloping areas are also 
suited to row crops grown 1 year in 8. 

Lime and fertilizer are needed on these soils for opti- 
mum yields. Corn that is not preceded by a legume needs 
nitrogen. Corn, soybeans, oats, and legumes need phos- 
phate and potash. 


CAPABILITY UNIT IHs-1 

Only Dickinson sandy loam, 0 to 2 percent slopes, 
which is on uplands and benches, is in this capability 
unit. This soil is dark colored to light colored, is well 
drained to excessively drained, and is moderately deep 
over coarse-textured material. The surface layer is mod- 
erately coarse textured and is very friable. The sub- 
soil, like the surface layer, is moderately coarse textured, 
ie y grades to coarse-textured material with increasing 

epth. 

The water-holding capacity is low, and this soil is 
rapidly permeable. Moisture is lost through deep perco- 
lation, but the intake of water is good and no runoff 
occurs. This soil is easily tilled, warms up quickly in 
spring, and can be worked soon after rains. 

This soil is medium acid to strongly acid. It is very 
low in available nitrogen and low in available phos- 
phorus and potassium. The content of organic matter is 
medium. 

Droughtiness limits the use of this soil for crops, and 
wind erosion is also a hazard when the surface is bare 
or is only sparsely covered by plants. Blowing sand 
sometimes damages newly seeded crops. However, crop 
residue left on the surface will provide protection. 

Although the yields are variable, this soil is moderate- 
ly productive in years when rainfall is average. It is 
suited to corn, soybeans, oats, hay, and pasture, and it is 
also suitable for trees. Row crops are grown on most of 
the acreage. Corn and soybeans are the major crops. 

This soil can be used intensively for row crops. It is 
well suited to irrigation, but in many places an ample 
supply of water is not available. 

Lime and fertilizer are needed for optimum yields. 
If row crops are grown intensively, large amounts of 
nitrogen, phosphate, and potash are required. 


CAPABILITY UNIT Ilw-1 
Nearly level or gently sloping, dark-colored Calamine 
soils that are prot drained are in this capability unit. 
These soils occur at the base of upland slopes and benches 
and are moderately deep over shale. They have a friable, 
moderately fine textured surface layer and a firm, fine- 
textured subsoil. The subsoil grades to very firm, moder- 
ately fine textured shaly material with increasing depth. 
These soils have medium water-holding capacity. Not 
all of the moisture is available for plants, however, be- 
cause of the high content of clay. Permeability is slow 
or very slow in the subsoil. Some runoff takes place in 
the gently sloping areas, but no runoff occurs in the 
nearly level areas. 
The intake of water is moderate. The movement of 
air and water is restricted in the soil profile, and the 
fine-textured subsoil limits the development of roots of 
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some plants. These soils are seepy because they have a 
high, perched water table. They are slow to warm id in 
spring and cannot be worked soon after rains. The 
surface layer puddles easily if the soils are worked when 
wet. 

These soils are neutral. They are medium in available 
nitrogen and low in available phosphorus and potassium. 
The surface layer is medium to high in content of or- 
ganic matter, but the soil tilth is only fair in most 
cultivated areas. 

Wetness limits the use of these soils, but the soils are 
moderately well suited to cultivated crops if they are 
artificially drained. The placement of tile drains and 
the kind of material used for backfill are important be- 
cause of the slow permeability of the clay subsoil. Tile 
drains will not function properly in some places. In 
years when rainfall is above average, these soils are 
difficult to manage. Some fields are plowed in fall to 
prevent delay of spring planting. 

Part of the acreage is used for cultivated crops, and 
part is in permanent pasture. The areas that have been 
drained are suited to corn, soybeans, oats, hay, and pas- 
ture, but corn is the major cultivated crop. The areas 
that have not been drained should be used for pasture. 
These soils are moderately productive if they are well 
managed. 

If tile drains have been installed in these soils, a suit- 
able rotation for the nearly level areas is 8 consecutive 
years of row crops, followed by a crop of oats and a crop 
grown for green manure. If the gently sloping areas 
are tile drained and tilled on the contour, they are suited 
to row crops 2 years in 4. The soils are not well suited 
to alfalfa or to similar legumes, because those crops may 
drown out or winterkill in places. 

Fertilizer is needed for optimum yields. Corn that is 
not preceded by a legume needs nitrogen. Corn, soy- 
beans, oats, and legumes respond to applications of 
phosphate and potash. 


CAPABILITY UNIT Hlw-2 

Only the miscellaneous land type, Alluvial land, which 
is nearly level or undulating, is in this capability unit. 
This land type is on flood plains of streams where it is 
frequently flooded. It varies in color. |The texture 
ranges from coarse to fine, but it is generally moderately 
coarse or medium. The water-holding capacity and per- 
meability are also variable. 

This land type is frequently flooded. In many places 
new, infertile sediments are deposited on the surface 
every year. In most places the areas contain old, mean- 
dering channels or oxbows. In many places water is 
ponded during part of the year, and the water table is 
high in many of the areas. 

This land type is slightly acid to neutral in reaction. 
The supply of plant nutrients varies, but the supply of 
available nitrogen is very low in most places. th most 
areas the content of organic matter is very low. 

Because of frequent flooding, wetness is a severe limita- 
tion, but it can be controlled in some places by improving 
the channel and building dikes. Land leveling or surface 
drainage is needed in many places if cultivated crops are 
grown. 
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Most areas of this land type are in permanent pasture 
or in second-growth stands of trees. In a few small 
areas, the land is cultivated with areas of adjacent soils. 
If this land type is protected from frequent flooding, it 
is suited to the same cultivated crops as are grown on 
the adjacent soils, The areas that are not protected 
from flooding are not suitable for cultivated crops and 
are poorly suited to pasture. The trees that grow in 
some places have little value, for they are generally small 
and are of undesirable species. 

In the areas used for cultivated crops, the same kinds 
and amounts of fertilizer are applied as are applied on 
the adjoining soils. Adding fertilizer to the unimproved 
pastures, however, is not considered worth while. 


CAPABILITY UNIT Iw-3 

In this capability unit is a nearly level, dark-colored, 
very poorly drained organic soil, Peaty muck, on flood 
plains and in upland drainageways. This soil has a 
thick, spongy surface layer that consists mainly of organ- 
ic matter. Beneath the surface layer is soil material that 
is very friable and that is medium textured or moderately 
fine textured. 

This soil has very high water-holding capacity. Its 
surface layer is rapidly permeable, however, if this soil 
is artificially drained. 

Seepage and a high water table make this soil very 
wet. The areas that have not been drained are wet all 
year, for the water table remains high during the grow- 
ing season. Because the surface is irregular, water stands 
in places. If this soil is artificially drained, the organic 
material settles. 

This soil is neutral. It is medium in available nitrogen 
but very low in available phosphorus and potassium. 

This soil is moderately productive if it is well managed, 
but its use is limited by wetness, by the hazard of frost, 
and by low fertility. Where the areas are artificially 
drained, cultivated crops can be grown. The areas that 
have not been drained are poorly suited to plants, even 
to plants grown for pasture. Where the excess moisture 
is controlled, this soil is suitable for corn, soybeans, and 
vegetables. It is also suitable for oats, but the oats are 
subject to lodging. Early maturing varieties of crops 
should be grown because of the hazard of frost. 

Where tile drains have been installed and where this 
soil has been fertilized, it can be used intensively for 
row crops. The tile drains should be placed in the under- 
lying mineral soil material, however, below the organic 
material. If the tile are placed above the mineral soil 
material, shrinkage of the organic material alters the 
alinement and the tile drains will not function properly. 
Unless these soils are artificially drained, they are poorly 
suited to pasture and are generally left idle. The spongy 
material-in the undrained areas will not withstand the 
traffic of grazing livestock. 

Lime is not needed on this soil, but large amounts of 
phosphate and potash are necessary for optimum yields. 
Nitrogen is néeded for corn that is not preceded by a 
legume or by a crop grown as green manure. 


CAPABILITY UNIT IVe-1 
Moderately steep, moderately dark colored or light- 
colored, well-drained soils of the uplands are in this 
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capability unit. The unit consists of soils of the Downs, 
Fayette, Nasset, Orwood, Palsgrove, and Renova series 
and of Loamy colluvial land. Most of the soils are mod- 
erately eroded. Their surface layer is friable and medium 
textured, and their subsoil is friable and medium tex- 
tured or moderately fine textured. The Nasset and Pals- 
grove soils are underlain by limestone bedrock at a depth 
between 30 and 50 inches. The other soils are generally 
deeper. 

All of the soils of this unit are moderately permeable; 
water and air move readily through them. Except for 
the Nasset and Palsgrove soils, which have medium water- 
holding capacity, all of the soils have high water-holding 
capacity. The content of organic matter is very low or 
low. Soil tilth is somewhat poor in many of the moder- 
ately eroded areas, but in general, the soils are easily 
tilled. Runoff causes further erosion when the surface 
is bare or is only sparsely covered by plants. 

The soils of this unit are acid and are low or very low 
in available nitrogen. The Downs and Fayette soils are 
medium to high in available phosphorus, but all of the 
other soils are low in that element. The Renova soil is 
low and the other soils are medium to low in available 
potassium. 

These soils are poorly suited to cultivated crops. The 
hazard of further erosion is very severe, and drainage- 
ways or gullies have already dissected the areas in places. 
Also, because of the bedrock near the surface, the Nas- 
set and Palsgrove soils are likely to be somewhat droughty 
in years when rainfall is below average. 

The soils of this unit are moderately productive if they 
are well managed. Part of the acreage is still cultivated. 
Many of the moderately eroded areas that were formerly 
used for row crops are now in hay or pasture. The areas 
that have always been used for permanent pasture or 
trees are not eroded. 

These soils are suited to oats, hay, and pasture, and 
they are also suitable for trees. Semipermanent hay or 
pasture is a good use. A row crop can be grown 1 year 
in 6 if the field is stripcropped. These soils are generally 
used for row crops, however, only when a pasture or 
meadow needs renovation. Corn, instead of soybeans, is 
the usual row crop grown. Diversion terraces have been 
placed in a few of the areas to protect the soils down- 
slope. The gullies and the drainageways that have cut 
into sidehills need to be shaped and reseeded in places. 

Manure, lime, and commercial fertilizer are needed if 
a meadow is to be established. Mixtures of grasses and 
legumes respond well to applications of phosphate and 
potash, but less phosphate is needed on the Downs and 
Fayette than on the other soils. Pastures that consist 
mainly of grass respond well to the applications of 
nitrogen, 

CAPABILITY UNIT IVe-2 

Strongly sloping, severely eroded, light-colored soils 
of the uplands are in this capability unit. These soils 
are well drained. They are in the Fayette, Palsgrove, 
and Renova series. Their surface layer is friable and 
medium textured, and their subsoil is friable and medium 
textured or moderately fine textured. The Palsgrove soil 
is underlain by limestone bedrock at a depth between 30 
and 50 inches, but the other soils are deeper. 
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The soils of this unit are moderately permeable. The 
Fayette and Renova soils have high water-holding capa- 
city, but the water-holding capacity of the Palsgrove 
soil is only medium. The soils are in poor tilth, but they 
generally are not difficult to till. The surface layer tends 
to seal during rains, and a crust forms when the soil 
dries. The surface sealing and steep slopes restrict the 
intake of water to some extent. Therefore, much of the 
water is lost through runoff. The content of organic 
matter is very low. 

These soils are medium acid to strongly acid and are 
very low in available nitrogen. The Fayette soil is 
medium and the Palsgrove and Renova soils are low in 
available phosphorus. The Renova soil is low in avail- 
able potassium, but the other soils are generally medium 
to low in that element. 

Additional very severe erosion is a hazard on the soils 
of this unit. The Palsgrove soil is likely to be somewhat 
droughty in years when rainfall is below average. In 
the Palsgrove soil, the root growth of some plants is 
limited by the bedrock near the surface. 

The soils of this unit are poorly suited to cultivation, 
but cultivated crops have been grown on most of the 
acreage. The soils are suitable for hay or pasture, and 
trees grow well on them. They are also suitable for oats. 

If these soils are terraced or stripcropped, a row crop 
can be grown on the Palsgrove and Renova soils 1 year 
in 6 and on the Fayette soil 1 year in 4. A row crop is 
often grown, however, when a pasture is renovated, or 
about once in 4 to 8 years. When a row crop is grown, 


crop residue should be left on the surface and manure - 


ought to be applied. 

Lime, manure, and commercial fertilizer are needed 
when a meadow is to be established. Legumes respond 
well to applications of lime and phosphate, and grasses 
respond well to nitrogen and lime. 


CAPABILITY UNIT IvVe-3 

Strongly sloping, dark-colored or light-colored, well- 
drained soils of uplands and stream benches are in this 
capability unit. These soils are moderately deep over 
bedrock or coarse-textured material. They belong to the 
Dubuque, Frankville, Rockton, Sattre, Whalan, and Win- 
neshiek series. Most of the soils are moderately eroded. 
Their surface layer is friable and medium textured, and 
their subsoil is friable and medium textured or moderate- 
ly fine textured. The Sattre soil is underlain by sand 
and gravel at a depth between 24 and 36 inches. The 
other soils are underlain by limestone bedrock at a depth 
between 15 and 30 inches. 

The water-holding capacity is very low or low. Per- 
meability is moderate in the surface layer and subsoil. 
It is rapid in the underlying fractured limestone, sand, 
and gravel. 

The intake of water is generally good, but runoff takes 
place because of the strong slopes. Also, some moisture 
may be lost through deep percolation, These soils warm 
up quickly in spring, and farm equipment can be moved 
over them fairly soon after rains. 

These soils are acid. They are low or very low in 
available nitrogen and low in available phosphorus. The 
‘Satire, Dubuque, and Frankville soils are low to medium 


and the Rockton, Whalan, and Winneshiek soils are low 
in available potassium. 

The soils of this unit are susceptible to additional very 
severe erosion, and they are somewhat droughty. In 
years when the amount of rainfall is average or below, 
erops grown on them do not get enough moisture for 
good growth. These soils are moderate to low in pro- 
ductivity. 

Most areas of the moderately eroded Dubuque, Frank- 
ville, Sattre, and Whalan soils of this unit have been 
cultivated, although the soils are not well suited to culti- 
vated crops. The other soils are in permanent pasture or 
trees. Corn, oats, legumes, and grasses can be grown, 
and these soils are also suitable for trees. Soybeans are 
usually not substituted for corn in the rotation where 
cultivated crops are grown. 

If the Sattre soil is stripcropped, a suitable rotation 
is Lt year of corn, 1 year of oats, and 2 years of meadow. 
Tf the other soils are stripcropped, row crops can be 
grown 1 year in 6. A row crop is usually grown, how- 
ever, only when a pasture needs renovation. The soils 
are suitable for long-term hay or pasture, but it may be 
necessary to limit grazing during the dry parts of the 
year. Limestone bedrock or sand and gravel are too near 
the surface for these soils to be suitable for terraces. 

Lime and fertilizer are needed for optimum yields on 
these soils. Mixtures of grasses and legumes respond 
well to applications of phosphate, lime, and potash, and 
grasses also need nitrogen. 


CAPABILITY UNIT IVe~4 

In this capability unit are strongly sloping, dark-colored 
or light-colored, well-drained to excessively drained soils 
of uplands and stream benches. These soils are in the 
Dickinson and Lamont series. They have a very friable, 
moderately coarse textured surface layer and subsoil. The 
material in the subsoil grades to coarse-textured material 
with increasing depth. 

The water-holding capacity of these soils is low, and 
permeability is rapid. The soils are well aerated. They 
take in water well, but part of the moisture that is ab- 
sorbed is lost through deep percolation. Because of the 
strong slopes, runoff is moderate. These soils are easily 
eroded by wind and water when their surface is bare or is 
only sparsely covered by plants. Blowing sand damages 
crops in some places. The soils are easily tilled, however, 
warm up quickly in spring, and can be worked soon after 
rains. The content of organic matter ranges from medium 
to very low, but the soils are in good tilth. 

The soils of this unit are acid. They are very low in 
available nitrogen and low in available phosphorus and 
potassium. 

These soils are not well suited to cultivation, because 
they are subject to erosion and are droughty. In years 
when rainfall is only average, crops grown on them lack 
moisture for adequate growth. The soils can be used for 
corn, oats, hay, or pasture, however, and some kinds of 
trees do well. Grain sorghum can be substituted for corn 
in years when the subsoil contains only a small amount 
of moisture. Part of the acreage is used for cultivated 
crops, and part is in permanent pasture or trees. If 
cultivated crops are grown, crop residue ought to be left 
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on the surface to reduce erosion by wind and water. The 
soils are moderate to low in productivity. Yields are 
variable and depend on the amount of rainfall and on the 
level of fertilization. 

Although these soils are more suitable for long-term 
meadow than for row crops, a rotation consisting of 1 
year of row crops followed by a crop of oats and then by 
3 years of meadow is suitable if the soils are terraced or 
stripcropped. The soils are generally not suitable for 
terraces, however, because of the loamy sand and sand 
near the surface. Good stands of legumes or of grasses 
and legumes are often left for 3 to 8 years before the 
area, is renovated. Gophers are harmful to old seedings. 

Lime and fertilizer are needed for optimum yields on 
these soils. Corn, oats, and legumes respond to applica- 
tions of phosphate or potash. Pastures that consist main- 
ly of grass respond to nitrogen, phosphate, and potash. 


CAPABILITY UNIT IvVe-5 

In this capability unit is only one soil, Jacwin loam, 9 
to 14 percent slopes, which is dark colored or moderate- 
ly dark colored and is somewhat poorly drained. This 
soil is on the uplands, where it is underlain by shaly mate- 
rial at a moderate depth. It has a friable, medium-tex- 
tured surface layer and a firm or very firm, fine-textured 
subsoil. 

The water-holding capacity of this soil is medium to 
high. Because of the high content of clay, however, not 
all of the moisture is available to plants. This soil con- 
tains a perched water table. The permeability of the 
subsoil is slow or very slow. 

The intake of water is somewhat limited in this soil 
because of the slow movement of air and water through 
the profile and because of the large amount of runoff. 
This soil is likely to be seepy in spring or when the 
amount of rainfall is highér than average. The water 
table is variable. The surface layer dries slowly, and 
farm equipment cannot be moved over these soils soon 
after rains. The surface layer puddles easily if it is 
worked when wet. 

This soil is only slightly acid. It is low in available 
phosphorus and potassium and only medium in available 
nitrogen. 

This soil is poorly suited to cultivated crops. It is 
slightly wet, and there is a severe hazard of erosion. 
The water table is usually high in spring, but it is lower 
during the growing season. Artificial drainage is needed 
if field crops are grown. 

Most of the acreage is in permanent pasture, but a few 
areas are cultivated. This soil can be used for corn, 
oats, hay, or pasture, and it is suited to some species of 
trees. Productivity is moderate to low, even if manage- 
ment is good. 

This soil is suitable for hay or pasture. A row crop 
can be grown 1 year in 6 if stripcropping is practiced 
and tile drains are installed. As a rule, however, the re- 
turns from tile drainage generally do not justify the cost. 
When a meadow is renovated, a crop of oats can be grown, 
even though the soil has not been drained. 

Legumes grown on this soil respond to applications of 
phosphate and potash. Pastures that consist mainly of 
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grass respond to applications of nitrogen, phosphate, and 
potash. 
CAPABILITY UNIT IVs-1 

In this capability unit are nearly level or gently slop- 
ing, dark-colored or light-colored, excessively drained 
soils of uplands and stream benches. These soils are 
shallow over bedrock or coarse-textured material, They 
are in the Backbone, Burkhardt, Chelsea, and Hagener 
series. 

These soils have a Joose or very friable, moderately 
coarse textured or coarse textured surface layer and sub- 
soil. The Backbone soil is underlain by limestone bed- 
rock at a depth between 20 and 40 inches, and the Burk- 
hardt soils are underlain by gravelly sand at a depth be- 
tween 15 and 24 inches. The other soils have a subsoil 
that grades to sand with increasing depth. 

The water-holding capacity is low or very low. Perme- 
ability is very rapid. 

These soils absorb moisture readily. They hold only 
a small amount of moisture available for plants, however, 
and much of the moisture is lost through deep percola- 
tion. In years when only the average amount of rainfall 
is romived, the soil generally does not hold enough mois- 
ture for a crop to grow well. Sheet erosion is generally 
not a problem on these soils. Wind erosion is a hazard 
when the surface is bare or is only sparsely covered by 
plants. The soils of this unit warm up quickly in spring 
and can be worked soon after rains. 

These soils are acid. The Backbone soil is low in 
available nitrogen, phosphorus, and potassium, but the 
other soils are very low in those elements. 

Droughtiness and susceptibility to erosion limit the use 
of these soils. Wind erosion is a more serious hazard 
on the Chelsea and Hagener soils than on the other soils. 
Blowing sand is likely to damage newly seeded crops 
on these and on adjacent soils. These soils need to have 
crop residue left on the surface to reduce wind erosion. 
They are too porous for it to be practical to try to build 
up the content of organic matter. Manure or other resi- 
due decomposes rapidly in these soils. In the Backbone 
soil, the root growth of some plants is limited by the 
bedrock near the surface. Productivity is only moderate 
to low, even if management is good. The yields obtained 
depend on the kinds and amounts of fertilizer applied 
and on the timeliness of rains during the growing season. 

Part of the acreage is in cultivated crops, and some 
areas are in pasture. Corn, soybeans, oats, and hay can 
be grown, and these soils are suitable for pasture. 

If the gently sloping areas are tilled on the contour, 
a suitable rotation is one in which corn is grown for 2 
years and is followed by a crop of oats and by a crop 
of meadow. Where these gently sloping areas are not 
tilled on the contour, a row crop can be grown 1 year 
in 3 or 4. Row crops can be grown more intensively, 
however, on the nearly level Hagener soil than on the 
other soils. The soils of this unit are suited to irriga- 
tion, but an ample supply of water is usually not avail- 
able. A few of the areas are kept in hay or pasture and 
are not used for row crops. 

Crops grown on these soils need large amounts of 
fertilizer and lime. Corn that is not preceded by a 
legume is likely to need nitrogen, and all crops need 
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lime, phosphate, and potash. Because these soils are 
droughty, however, large applications of fertilizer gen- 
erally are not worth while. 


CAPABILITY UNIT IvVs-2 

Moderately sloping to strongly sloping, dark-colored 
or light-colored, excessively drained soils of uplands and 
stream benches make up this capability unit. These 
soils are shallow over bedrock or coarse-textured material. 
They are in the Backbone, Burkhardt, Chelsea, and 
Hagener series. The soils have a loose or very friable 
surface layer and subsoil of moderately coarse textured 
or coarse textured material. Limestone bedrock under- 
lies the Backbone soil at a depth between 20 and 40 
inches, and gravelly sand underlies the Burkhardt soils 
at a depth between 15 and 24 inches. The soil material 
in the other soils grades to sand with increasing depth. 

The water-holding capacity of these soils is low or very 
low. Permeability is very rapid. 

The intake of water is good, but these soils hold only 
a small amount of moisture for the use of plants. Much 
of the moisture is lost through deep percolation, and part 
of it is lost through runoff. These soils are subject to 
both sheet erosion and wind erosion when their surface 
is bare or is only sparsely covered by plants. They are 
easily tilled, warm up quickly in spring, and can be 
worked soon after rains. 

These soils are medium acid to strongly acid. They 
are very low in available nitrogen, phosphorus, and 
potassium. 

Droughtiness and susceptibility to erosion are very 
severe limitations to use of these soils. During years 
when rainfall is only average, the soils generally do not 
contain enough moisture for crops to grow well. Both 
sheet erosion and wind erosion are hazards; newly seeded 
crops on these and on adjoining soils are often damaged 
by blowing sand. The soils need to have crop residue 
left on the surface to reduce erosion. They are too po- 
rous for it to be practical to try to build up the content 
of organic matter. The limestone bedrock underlying 
the Backbone soil limits the development of roots of some 
plants. 

The soils of this unit can be used for corn, oats, hay, or 
pasture, and they are suitable for some kinds of trees. 
Part of the acreage is used for cultivated crops, and 
other areas are in pasture or trees. Corn is the major 
row crop grown. These soils are low in productivity. 

If these soils are stripcropped, a suitable rotation is 
one in which row crops are grown only 2 years in 5. If 
practices are not used to control erosion, the soils are 
used for hay or pasture. A row crop can be grown for 
1 year when a pasture is renovated. Terraces are gen- 
erally not built on these sandy soils. 

Lime and fertilizer are needed on the soils of this unit. 
Adding a large amount of fertilizer is generally not worth 
while, however, because these soils are droughty. Lime, 
nitrogen, phosphate, and potash are needed for corn, oats, 
and grass. Manure is likely to be needed to help estab- 
lish a stand of legumes. Trying to build up the content 
of organic matter is impractical; the soils are too porous, 
and the organic residue decomposes readily. 
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CAPABILITY UNIT IVs-3 

In this capability unit are gently sloping or moderately 
sloping, dark colored or moderately dark colored, exces- 
sively drained soils of the Marlean series. These soils 
are on uplands and are shallow or very shallow over 
fragmented material or hard bedrock. They have a, fri- 
able, medium-textured surface layer and subsoil and are 
underlain by soft limestone bedrock. In the areas where 
these soils are underlain by fragmented material, the 
fragments of limestone have some soil material between 
them. 

The water-holding capacity is very low. Permeability 
is moderate, but the underlying fragmented or fractured 
bedrock is rapidly permeable in most places. 

These soils are well aerated. The intake of water is 
generally good, but much of the moisture is lost through 
runoff and deep percolation. In most places the soils 
are easily tilled, but cultivation turns up fragments of 
limestone. These soils warm up quickly in spring and 
can be worked soon after rains. ; 

Lime is abundant in many of the areas. These soils 
are generally very low in available nitrogen, phosphorus, 
and potassium, but the uneroded Marlean soils are medi- 
um in available nitrogen. 

The fragmented material or bedrock near the surface 

and the susceptibility to erosion are very severe limita- 
tions to the use of these soils. The soils are very droughty, 
and they do not store enough moisture for plants to grow 
well. Bedrock near the surface limits the root growth 
of nearly all crops. 
- In some places these soils are used for cultivated 
crops, and they are cultivated with the adjoining soils 
in many places. Corn, oats, legumes, and grasses are 
grown, and trees also grow in some areas. These soils 
are not very productive, but the gently sloping areas 
are more productive than the others. 

If the gently sloping areas of Marlean soils are strip- 
cropped, they can be used for row crops 2 years in 5. 
If these same areas are tilled on the contour, a row 
crop can be grown 1 year in 5. Where the more sloping 
areas are stripcropped, a row crop can be grown 1 year 
in 6. A row crop is usually grown when a meadow or 
pasture needs renovation. Corn is the main row crop. 
The limestone near the surface makes these soils unsuit- 
able for terraces. 

Lime is generally not needed to establish a stand of 
legumes on these soils. Corn, oats, and grass need 
nitrogen, phosphate, and potash, and legumes respond 
to applications of phosphate and potash. However, 
large applications of fertilizer are generally not worth 


while. 
CAPABILITY UNIT Vie-1 


In this capability unit are moderately steep, light- 
colored, well-drained, severely eroded soils of the up- 
lands. These soils are in the Dow, Fayette, Orwood, 
Palsgrove, and Renova series. Their surface layer is 
friable and medium textured, and their subsoil is friable 
and is medium textured or moderately fine textured. 
The Palsgrove soil is underlain by limestone bedrock 
at a depth between 30 and 50 inches. 
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The water-holding capacity of the Palsgrove soil is 
medium, but the water-holding capacity of the other 
soils is high. Permeability is moderate. 

Although air and water move readily through these 
soils, tilth is poor. Also, the surface of these soils 
sometimes seals during hard rains. Because of the sur- 
face sealing and the large amount of runoff, the soils 
are extremely erodible. They warm up quickly in 
spring, and farm equipment can be moved over them 
fairly soon after rains. The content of organic matter 
is very low. 

All of these soils, but the Dow, are acid. The soils 
are very low in available nitrogen. The Fayette soil is 
medium to high in available phosphorus, but the other 
soils are low to medium in that element. The Renova 
soil is low in available potassium, but the other soils 
are medium to low. 

The soils of this unit are generally not suitable for 
cultivated crops. They are moderately well suited to 
permanent pasture and trees, however, and they can be 
used for wildlife habitats. The soils are subject to ad- 
ditional very severe erosion, and they are generally low 
in fertility. The Palsgrove soil is somewhat droughty 
in places during years when rainfall is below average. 

Most areas of these soils were formerly cultivated, 
but the present trend is to seed the soils to permanent 
pasture. A crop of oats can be grown when the pas- 
tures are renovated. In most places farm machinery 
can be operated safely. Some gullies and drainageways 
that have cut into sidehills need to be shaped and re- 
seeded. Diversion terraces are needed in areas of these 
soils to protect other soils downslope. 

Lime, manure, and commercial fertilizer are needed 
where a stand of grasses and legumes is to be established. 
Legumes grown on these soils generally respond well to 
applications of lime and phosphate, but little or no 
phosphate is needed on the Fayette soil. Oats and grass 
pastures respond to applications of lime, nitrogen, and 
phosphate. 

CAPABILITY UNIT Vie-2 

In this capability unit are strongly sloping and 
moderately steep, moderately dark colored or light- 
colored soils of the uplands. These soils are well 
drained and are moderately deep over bedrock. They 
are in the Dubuque, Frankville, Whalan, and Winne- 
shiek series. Most of these soils are moderately or se- 
verely eroded. They have a medium-textured surface 
layer that is friable in most places, and a medium- 
textured or moderately fine textured subsoil. Limestone 
bedrock is at a depth between 15 and 30 inches. 

The water-holding capacity of these soils is very low 
or low. Permeability is moderate in the soil material 
above the limestone. 

These soils are well aerated. The intake of water is 
somewhat restricted in the severely eroded Dubuque 
soil, however, because of surface sealing during heavy 
rains. A large amount of moisture runs off these soils, 
and some moisture is lost through deep percolation. 
The soils warm up quickly in spring, and farm equip- 
ment can be moved over them soon after rains. The 
severely eroded Dubuque soil is very low in content of 
organic matter and is in poor tilth. Also in poor tilth 
are some of the moderately eroded soils. 


All of the soils of this unit are acid. The soils are 
low or very low in available nitrogen and low to medium 
in available phosphorus. 

These soils are highly susceptible to further erosion 
and are very droughty. They are not suited to culti- 
vated crops, but a crop of oats can be grown when a 
pasture is renovated. The bedrock near the surface 
limits the root growth of some crops. In years when 
the amount of rainfall is only average, these soils lack 
sufficient moisture for crops to make satisfactory growth. 

The severely eroded Dubuque soil was formerly culti- 
vated, but the present trend is toward using these soils 
for pasture. Many of the areas that are not eroded are 
in permanent pasture or are wooded. In those places 
these soils are moderately well suited to pasture, trees, 
and wildlife habitats. 

Farm machinery can be used safely on the soils of 
this unit. Therefore, bluegrass pastures ought to be 
renovated and the areas should be seeded to more pro- 
ductive grasses and legumes. Oats can be grown as a 
cover crop. The pastures need to be clipped or grazed 
lightly the first year, and they should have grazing 
limited during dry seasons, or about midsummer. Lime, 
manure, and commercial fertilizer are required to help 
establish a stand of pasture. 


CAPABILITY UNIT Vic-3 

In this capability unit are steep, moderately dark 
colored or light-colored, well-drained soils of uplands 
and stream benches. The unit consists of Downs, Fay- 
ette, Orwood, and Palsgrove soils and of Loamy terrace 
escarpments and Loamy colluvial land. The surface 
layer of these soils is friable and medium textured, and 
their subsoil is friable and medium textured or moder- 
ately fine textured. The soils are moderately or severely 
eroded. The Palsgrove soil is underlain by limestone 
bedrock at a depth between 30 and 50 inches. 

These soils are moderately permeable. The Palsgrove 
soil has only medium water-holding capacity, but the 
water-holding capacity of the other soils is high. 

Runoff quickly erodes these soils, and gullies form in 
places when the surface is bare or is only sparsely 
covered by plants. The soils are porous. Only a small 
amount of moisture is absorbed, however, because much 
of the water runs off. The severely eroded Fayette soil 
and some of the moderately eroded soils are in poor 
tilth. The surface tends to seal during hard rains when 
it is not protected by crop residue or by a cover of 
plants. The steep slopes and the drainageways make 
the operation of farm machinery difficult on these soils. 

These soils are acid. Except for the Downs, Fayette, 
and Palsgrove soils, they are generally low or very low 
in available nitrogen, phosphorus, and potassium. The 
Downs, Fayette, and Palsgrove soils are medium to high 
in available phosphorus. 

The soils of this unit are not suited to cultivation and 
are only moderately well suited to pasture. If a pas- 
ture is renovated, the old seeding should not be de- 
stroyed. In areas where farm machinery can be used 
safely, the pastures need to be clipped or sprayed to 
destroy the weeds. The pastures need to have grazing 
controlled to prevent losing the cover of plants. Di- 
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version terraces placed in some areas of these soils will 
protect the soils downslope. 

The soils of this unit can be used for permanent pas- 
ture, as woodland, or as habitats for wildlife. Small 
areas that occur with soils more suitable for cultivation 
are excellent for wildlife habitats. The areas in trees 
need good management. 

Lime and some fertilizer are needed on the permanent 
pastures. Applying a large amount of fertilizer, how- 
ever, seldom pays. 


CAPABILITY UNIT YVis-1 


Strongly sloping, dark colored or moderately dark 
colored, excessively drained soils of the uplands are in 
this capability unit. These soils are in the Backbone, 
Marlean, and Nordness series, and they are shallow or 
very shallow over bedrock or coarse-textured material. 
The Marlean soil is moderately eroded. The Backbone 
soil has a very friable, coarse-textured surface layer, 
and the Marlean and Nordness soils have a medium- 
textured surface layer. AJl of these soils are underlain 
by fragmented or fractured limestone bedrock. 

The water-holding capacity of these soils is low or 
very low. Permeability is moderate in the soil material 
above the fractured limestone or coarse-textured ma- 
terial, but it is generally rapid in those materials. 

A large part of the moisture received through rain- 
fall runs off these soils. Most of the water that is ab- 
sorbed is lost through deep percolation. These soils 
warm up quickly in spring, and farm machinery can be 
moved over them soon after rains. 

The Backbone soil is acid, but lime is not needed on 
the Marlean and Nordnesgs soils. All of these soils are 
very low in fertility, but applying fertilizer generally 
does not pay. 

The soils of this unit are very severely limited by 
droughtiness and by the strong slopes. They do not 
store enough moisture for crops to make satisfactory 
growth. The bedrock near the surface limits the growth 
of roots of most plants. Soil material lies between the 
fragments of limestone, however, in the bedrock under- 
lying the Marlean soil. Therefore, that soil is more 
suitable for plants than are the other soils. 

The soils of this unit are not suited to cultivation and 
are not well suited to pasture or trees. In places, how- 
ever, adapted species of trees grow moderately well. 
Small areas are often left idle or are used as habitats 
for wildlife. Also, part of the acreage is in permanent 
pasture and part is wooded. In the pastures, grazing 
needs to be controlled and weeds and brush should be 
clipped or sprayed. The wooded areas need protection 
from grazing. 

Fertilizer is needed on these soils. The soils are 
generally too droughty, however, for a large amount 
of fertilizer to be worth while. 


CAPABILITY UNIT VIle-1 
‘Moderately steep to very steep, light-colored, well- 
drained soils of the uplands are in this unit. These 
soils are in the Dubuque, Fayette, and Whalan series. 
The Dubuque and Whalan soils are moderately or se- 
verely eroded. In places the soils contain gullies, and 


_are visiting those areas each year. 
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deep drainageways have cut into sidehills in places. 
The surface layer of these soils is friable and medium 
textured, and their subsoil is friable and medium tex- 
tured or moderately fine textured. The Dubuque soils 
are underlain by limestone bedrock at a depth of only 
15 to 30 inches. 

The Fayette soil has high water-holding capacity. 
The water-holding capacity of the Dubuque and Whalan 
soils, however, is very low or low. 

Much of the water from rainfall runs off the soils of 
this unit, and some surface sealing takes place in the 
severely eroded Dubuque and Whalan soils. Therefore, 
the intake of water is somewhat low. Farm equipment 
cannot be used safely in many of the areas. 

These soils are acid and are somewhat low in fertility. 
Because of the difficulty of using equipment on the steep 
slopes and because applying fertilizer normally does not 
pay, lime and fertilizer generally, are not applied. 

These soils are poorly suited to pasture but are suit- 
able for trees and for wildlife habitats. The wooded 
areas should not be grazed. The pastured areas need to 
have the brush cleared and the weeds controlled. Also, 
grazing should be limited. Many areas of these soils 
are left idle and make excellent habitats for wildlife. 


CAPABILITY UNIT VIIs-1 

Strongly sloping or very steep soils of the uplands are 
in this capability unit. These soils are very shallow 
or shallow over bedrock. They are in the Marlean and 
Nordness series and include a large acreage of Steep 
rock land. The surface layer of the Marlean and Nord- 
ness soils is thin and is friable and medium textured. 
Beneath the surface layer is fragmented or fractured 
limestone bedrock. Little soil material is on the surface 
of Steep rock land, but soil material is between the frag- 
ments of limestone and in the fractures in the bedrock. 
In the soils of this unit, the layer of soil material is so 
thin that only a small amount of water is held for the 
use of plants. 

Because of the steep slopes and shallow soil material, 
nearly all of the water that falls on the surface of these 
soils runs off. More water is absorbed by the Marlean 
soils, however, than is absorbed by the Nordness soil or 
by Steep rock land. The steep slopes restrict the size 
of fields and the accessibility of adjacent areas of soils. 
Some of the very steep areas cannot be grazed by 
livestock. 

Use of these soils for agriculture is extremely limited. 
Where the pastures can be improved, however, yields of 
forage are fair to good. The soils are less well suited 
to trees than are deeper soils. The north-facing slopes 
and other areas of Nordness and Marlean soils have 
some woodland cover, and in those places the growth 
of timber is surprisingly good. Steep rock land has 
some scenic value, and an increasing number of tourists 
Some limestone 
quarries are located in the areas of Steep rock Jand and 
in the areas of Nordness soil. A description of typical 
areas of the soils of this unit is given in the description 
of association 6 near the front of the survey, as well as 
in the soil descriptions. 
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CAPABILITY UNIT VIIs-2 

Only a miscellaneous land type, Steep sandy land, 
14 to 30 percent slopes, is in this capability unit. This 
land type is on uplands and benches. It is coarse tex- 
tured, is very rapidly permeable, and has very low 
water-holding capacity. 

This land type is extremely droughty and low in fer- 
tility, and it 1s easily eroded. In many places it limits 
the size and use of areas of adjacent soils. In some of 
the areas, farm machinery cannot be safely operated. 

This land type is of little value as permanent pasture, 
but a few areas are in trees. Grazing needs to be con- 
trolled in the pastured areas. There are a few sand 
pits, but the commercial value of the sand is likely to 
be low because the particles are too fine. Small areas 
of this land type are generally idle. 


Predicted Yields 


Table 2 gives the estimated yields of the principal 
crops grown in the county under a high level of manage- 
ment, For all estimates of yields, it is assumed that this 
level of management has been used for at least 10 years, 
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and that the yields reflect the major effects of good 
management practices. A high level of management in- 
cludes the following practices: 


Draining wet soils adequately with tile or sur- 

face drainage. 

2. Using suitable varieties of crops. 

3. Effectively controlling weeds, diseases, and in- 
sects. 

4, Controlling erosion. 

5. Planting the amount of seed that will produce a 
plant population no greater than the available 

moisture will support. 

Applying the kinds and amounts of fertilizer 

indicated by the results of soil tests so that the 

soil reaches the levels of fertilization and re- 

action approaching those suggested by the soil 

testing laboratory of the Iowa State University. 

7. Planting, cultivating, and harvesting at the 
proper time. 

8, Planting alfalfa and bromegrass or orchardgrass 

for hay on suitable soils, to obtain three cuttings 

a year. 


Tae 2.—Management and yield data for soils 


[Dashed lines indicate that the crop is not suited to the soil or is not generally grown on it] 


Expected yields per acre 
vunder high-level management 
Map | Soil Soil limitations Crop rotation Management | 
symbol and other uses practices 
'Corn| Soy- |Oats) Hay | Pas- 
beans ture 
Animal- 
unite 
Bu. Bu. | Bu. | Tons | dayst 
Ab Alluvial land__.__------ Very wet and subject to | Row crops where | Protection from 62 | 22; 47 | 2.5 125 
frequent flooding and feasible or long- flooding. 
some ponding and term meadow.? 
channeling; has a high 
water table; slow 
runoff. 
Ar Arenzville silt loam_----- Occasional flooding - _ ~~ -- Intensive row Protection from 85 | 30 | 64 | 3.4 170 
cropping.® flooding. 
AtB Atkinson loam, 2 to 5 Slightly erodible: some- RROMM 4___---- None. .~--------- 82 | 29 | 62 | 3.3 165 
percent slopes. what limited root RRROM..------- Contouring--.---- 82 | 29 | 62 | 3.3 165 
zone. Intensive row Terracing_-----_~- 82 29 | 62 | 3.3 165 
cropping. 
AyA Atterberry silt loam, Slightly wet; has a Intensive row Some tile 96 84 | 72 | 3.8 190 
1 to 4 percent slopes. water table at cropping. drainage. 
variable depths. 
BaB Backbone loamy sand, Very droughty; slightly ROMM...------- Mulch tillage_--_- 50 | 18 | 37 | 2.0 100 
2 to 5 percent slopes. erodible; limited root RROM......----- Contouring and 50 18 | 37 | 2.0 100 
zone; low in fertility. mulch tillage. 
BaC Backbone loamy sand, Very droughty; moder- Hay or pasture.__-| None____----.---|------|------ seon) Let 89 
5 to 9 percent slopes. ately erodible; limited | ROMMM_--.-.--- Contouring and 42 15 | 82} 1.7 89 
root zone; low in mulch tillage. 
fertility. RROMM..------- Striperopping and | 42] 15 | 32) 1.7 89 
mulch tillage. 
BaD Backbone loamy sand, Very droughty; highly Permanent Controlled  —E_=|f-.----|------ Iscoct Le? 60 
9 to 14 percent slopes. erodible; limited root pasture.5 grazing. 
zone; low in fertility. | 
BeA Bassett loam, 0 to 2 Slightly wet in some Intensive row Some tile 91 | 32 68 | 3.6 180 
percent slopes. years. cropping. drainage. 


See footnotes at end of table, 
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Expected yields per acre 
under high-level management 
Map Soil Soil limitations Crop rotation Management 
symbol and other uses practices 
Cornj Soy- |Oats| Hay | Pas- 
beans ture 
Animal- 
unit- 
Bu, Bu, | Bu. | Tons | days! 

BeB Bassett loam, 2 to 5 Slightly erodible._--....- RROM_--_------ Notes. sssesceu se 86 | 30] 65 | 3.4 170 

percent slopes. RRROM_-------- Contouring--.---- 86 | 30] 65] 3.4 170 
Intensive row Terracing-____.--- 86 30 | 65 | 3.4 170 
cropping. 

BeC Bassett loam, 5 to 9 Moderately erodible----- ROMM...-.------ Nonesescesteeese 78 | 27 | 58] 3.1 155 
percent slopes. RROMM_--.---- Contouring..-----. 78 | 27 | 58] 3.1 155 

RRROM_---..--- Terracing or 78 | 271 58) 3.1 155 
stripcropping. 

BeC2 Bassett loam, 5 to 9 Moderately erodible_ -.-- RONTM wcccccsess NoliGn 2 ccnccncce 73 | 25 | 55 | 2.9 145 
percent slopes, RROMM.-------| Contouring.------ 73} 25) 55 | 2.9 145 
moderately eroded. RROM *_.-=..--- Terracing or 73 | 25 | 55 | 2.9 145 

striperopping. 

BIB Bassett silt loam, 2 to 5 | Slightly erodible.___._._- RROM Woo wnace ns None. ..--------- 88 | 31] 66 | 3.5 175 
percent slopes. RRROML_-------- Contouring --~---- 88 | 31) 66 | 3.5 175 

Intensive row Terracing-._-_.--- 88) 31 | 66 | 3.5 175 
cropping. 

BIC Bassett silt loam, 5 to 9 | Moderately erodible__- -.-- ROMM eo s22ce5u2 Notiess2ssseeses 80 | 28 | 60 | 3.2 160 
percent slopes. RROMM_.-..---- Contouring------- 80 { 28 | 60; 3.2 160 

RRROML_.------- Terracing or 80 | 28] 60] 3.2 160 
stripcropping. 
BnA Bertrand silt loam, NON@es eel neet etek Intensive row NonG.osescceccss 94) 33] 71) 3.8 190 
0 to 2 percent slopes. cropping. 
,BnB Bertrand silt loam, Slightly erodible__.---.-- RROM. .----=-=- None: 2--40-s002 89 | 31] 67 | 3.5 175 
2 to 5 percent slopes. : RRROM_--..---- Contouring-—----- 89 | 31] 67 | 3.5 175 
Intensive row Terracing------+-- 89 31 | 67 | 3.5 175 

cropping. 

BoA Bixby loam, 0 to 2 Limited root zone; Intensive row None__~--------- 77 | 27 | 58) 3.1 155 
percent slopes. slightly droughty. cropping. 

BoB Bixby loam, 2 to 5 Slightly erodible; RROM...------- 145 
percent slopes. limited root zone; RRROK. oo 0-.--- 145 

slightly droughty. 

BoC2 Bixby loam, 5 to 9 Moderately erodible; Long-term 2.4 120 
percent slopes, limited root zone; meadow. 2% 120 
moderately eroded, slightly droughty. RROMMM_--.-- Terracing or strip- | 60] 21 | 45 | 2.4 120 

RROM *____--- cropping. 

BuB Burkhardt soils, 0 to 5 Very droughty; slightly ROMM.¥--.------- Mulch tillage _ ~~~ 42 | 15 | 32] 1.7 89 
percent slopes. erodible; low in RROMM.-.----- Contouring and 42; 15 | 3211.7 89 

fertility. mulch tillage. 

BuC2 Burkhardt soils, 5 to 14. | Very droughty; moder- Hay or pasture___-| None_...--------|------|_----- weea| U3 65 
percent slopes, ately erodible; low ROMMM_.----.-- Contouring and 32 11 | 24; 1.3 65 
moderately eroded. in fertility. mulch tillage. 

RROMMM..----- Stripcropping and 32 11 | 24) 1.3 65 
mulch tillage. 

CaA Calamine silty clay Very wet; seepy; has a RRROx..-------- Tile drainage in 66 | 23 | 49 | 2.6 130 
loam, 0 to 2 percent high perched water places, 
slopes. table; somewhat 

limited root zone, 

CaB Calamine silty clay Very wet; seepy; has a RROM. 2eccsecee Tile drainage in 64 | 22/ 48; 2.6 130 
loam, 2 to 5 percent high perched water places, 
slopes. table; slightly erod- RRROx.__------- Contouring and 64 22) 48126 130 

ible; somewhat drainage. 
limited root zone. 


See footnotes at end of table. 
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Tasie 2.—Management and yield data for soils—Continued 


See footnotes at end of table. 


Expected yields per acre 
under high-level management 
Map Soil Soil limitations Crop rotation Management 
symbol and other uses practices 
Corn; Soy- |Oats; Hay | Pas- 
eans ture 
Animal- 
unit. 
Bu. Bu. | Bu. | Tons | daygt 
CcB Calmar clay loam, 2 to Slightly erodible_.__.-...) RROMM_------- None c525c5.2e5 80 | 28) 60/ 3.2 160 
5 percent slopes. RRROM_-------- Contouring - ------ 80 | 28) 60/ 32 160 
Intensive row Terracing__..--.-- | 80] 28 | 60 | 3.2 160 
cropping. i 
Cc Calmar clay loam, 5 to Moderately erodible__. _- Long-term IONE sie deveauwen| avails eae ancl 135 
14 percent slopes, meadow. 
ROMMM__-_-_.-- Terracing or 68 | 24) 51/27 135 
striperopping. 
CdA Camden silt loam, 0 to Somewhat limited root Intensive row None... --------- 82 29) 61 | 3.3 165 
2 percent slopes. zone, cropping. | 
| 
CdB Camden silt loam, 2 to Slightly erodible; some- RROM____------ Noneseuessiecuess 76 | 27 | 57! 3.0 150 
5 percent slopes, what limited root RRROxz._-_---..- Contouring —_-_ ~~ 76 | 27 | 57) 3.0 150 
zone, Intensive row Terracing____--.-- 76 27 | 57 | 3.0 150 
cropping. 

Cdc Camden silt loam, 5 to Moderately erodible; ROMMM...------ None.-.--------- 70; 24] 52!2.8 140 

9 percent slopes. somewhat limited RROMMM_.-.-_-- Contouring. — ~~~ -_ 70; 24] 52) 2.8 140 
root zone. RROM 8______--- Terracing or 70; 24/52) 2.8 140 
stripcropping. 

Ce Caneek silt loam-------- Moderately wet; has a Intensive row Some tile drain- 84 | 30/63) 3.4) 170 
variable water table; cropping. age; protection | 
occasionally flooded; from overflow. 
slow runoff, 

Cf ; Canoe silt loam (0 to 3 Slightly wet; has a vari- | Intensive row Some tile drain- 93 | 33) 70) 3.7) 185 

percent slopes). able water table. cropping. age. | 

ChA Chaseburg silt loam, 0 Occasionally flooded___--- Intensive row Some diversion 82] 29 | 61 | 3.3 165 

to 2 percent slopes. cropping. terraces, 

ChB Chaseburg silt loam, 2 Slightly erodible; occa- RRROM_-._-_---- None... 2.000.424 80 | 28 | 60 | 3.2 160 

to 5 percent slopes. sionally flooded. RRROx.______-.-. Contouring. ----- 80 | 28 | 60 | 3.2 160 
. Intensive row Some diversion 80 28 | 60 | 3.2 160 
cropping. terraces, 

CIB Chelsea loamy fine sand, | Very droughty; slightly ROM. 22 22522222 Mulch tillage- __~- 45 15 | 33] 1.8 90 

1 to 5 percent slopes. erodible; low in fer- RROM__-_-_-..----; Contouring and 45 15 | 33] 1.8 90 
tility. mulch tillage. 

ciD Chelsea loamy fine sand, | Very droughty; moder- Hay or pasture___.| None____--------|--_._|----- evea) de® 60 

5 to 14 percent slopes. ately erodible; low in M_______. Contouring and ie Peers 23) 1.2 60 
fertility. mulch tillage. | 
RROMM....---- Striperopping and | 30 |____- 23 | 1.2 60 
mulch tillage. 
CmB Clyde silt loam, 0 to 4 Very wet; has a high Intensive row Tile drainage. __ ~~ 78 | 27/58) 31 155 
percent slopes. water table; contains cropping. 
some stones. 
CoB Coggon loam, 2 to 5 Slightly erodible___.___-_ RROM____-_---- Notes. -sesensc3 78 | 27) 58 | 3.1 155 
percent slopes. RRROM.. 3.22 Contouring --~--_- 78 | 27/ 58] 3.1 155 
Intensive row Terracing.....-_.. 78 27 | 68 | 31 155 
cropping. | 

CoC2 Coggon loam, 5 to 9 Moderately erodible___--.| ROMMM__-_____. None__.---------| 68 | 24] 51] 27, 185 

percent slopes, moder- ROMM________ Contouring - —_.- ~~ 68 24) 51)27) 135 
ately eroded. RROM 8___._-.-. Terracing or 68 | 24) 51/27) 135 
striperopping. | 
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Expected yields per acre 
under high-level management 


See footnotes at end of table, 


Map Soil Soil limitations Crop rotation Management 
symbol and other uses practices 
Corn] Soy- Oats| Hay | Pas- 
‘beans ture 
Animal- 
unit- 
Bu. Bu. | Bu. | Tons | dayst 
Cs Colo and Otter silt loams_| Very wet; has a high Intensive row Tile drainage; 80 | 28 | 60 {| 3.2 160 
water table; occa- cropping. protection from 
sionally flooded; slow overflow. 
runoff, 
Ct Colo-Otter-Ossian com- Very wet; occasionally Intensive row Tile drainage; 85 | 30) 64] 34 170 
plex (0 to 4 percent flooded; has a high cropping. protection from 
slopes). water table. flooding. 
DcA Dickinson sandy loam, Moderately droughty----| Intensive row Mulch tillage _. -- 70) 24) 52) 28 140 
0 to 2 percent slopes. cropping. 
DcB Dickinson sandy loam, Slightly erodible; moder- | ROMM_--__------ Mulch tillage- _ - -- 65 | 23 | 48 | 2.6 130 
2 to 5 percent slopes. ately droughty. RRROx.....-.... Contouring and 65) 23} 48 | 2.6 130 
mulch tillage. 
Intensive row Terracing and 65 | 23 | 48 | 2.6 130 
cropping. mulch tillage. 
DcC Dickinson sandy loam, Moderately crodible; ROMMM._.--_---. Mulch tillage____- 58 | 20 | 43] 23 115 
5 to 9 percent slopes. moderately droughty. ROMe22eccee2- Contouring and 58 | 20] 43 | 2.3 115 
mulch tillage. 
RROM 8___--__-- Terracing or 58 | 20; 43] 2.3 115 
stripcropping 
and mulch 
tillage. 
DcD Dickinson sandy loam, Very erodible; moder- Hay or pasture....] None__----------|-----|----- ----| 20 100 
9 to 14 percent slopes. ately droughty. ROMMM.__-____-- Terracing or 50: |eccee 387 | 2.0 100 
stripcropping 
s and mulch | 
tillage. 
DdB Donnan loam, 2 to 5 Slightly erodible; RROMM_.__----- None--_---------- 70 | 24] 52} 2.8 140 
percent slopes. slightly wet in some RRROM_--_------ Contouring - ~____- 70 | 24 | 52) 28 140 
years. 
De Dorchester silt loam_-_-. Occasionally flooded _ ~~ __ Intensive row Protection from 86 80 | 65 | 34 170 
cropping. overflow. 
DeB Dorchester-Chaseburg- Occasionally flooded_ ---- RRROM_.--.---- None__..-----.-- 78 | 27 | 58] 31 155 
Volney complex, 2 to REROS..cec555 Contouring ~--_~-- 78 27 | 58 | 31 155 
5 percent slopes. Intensive row Some diversion 78 | 27 | 58) 31 155 
cropping. terraces. 
DhE3 Dow silt loam, 14 to 24 | Extremely erodible; in Permanent Controlled Fo eee eee ese) .2.0. 100 
percent slopes, poor tilth; low in pasture5 grazing, 
severely eroded. fertility. 
DoA Downs silt loam, 0 to2 | None_---_-..---------- Intensive row NONGu ss seeeeuuc: 98 | 34] 73] 39 195 
percent slopes. cropping. 
DoB Downs silt loam, 2 to 5 Slightly erodible__-_----~- RROM.e-sstencss Nonese. sgssscics 93) 33 |) 7013.7 185 
percent slopes. 
RRROM..._----- Contouring- ~~~ __ 93 33 | 70 | 3.7 185 
Intensive row Terracing..----~-- 93 | 33 | 70) 3.7 185 
cropping, 
DoC Downs silt loam, 5 to 9 Moderately erodible-_. - ~~ ROMM..-___---- NONE. oc enon dnd 88 31 | 66 | 3.5 175 
percent slopes. RROMM..------ Contouring - ~~ -- ~- 88 | 31 | 66 | 3.5 175 
RRROM__.__-_-- Terracing or strip- | 88] 31) 66 | 3.5 175 
cropping. 
DoD Downs silt loam, 9 to 14| Highly erodible--..----- Long-term Non62 2s sesescect|oosee|easee sevel Bi2 160 
percent slopes. meadow. 
ROMMM_______- Contouring- -----~ 80 |_----- 60 | 3.2 160 
RROMMM._---- Terracing or strip- | 80 |--.-- 60 | 3.2 160 
cropping. 
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Map 
symbol 


DoE2 


DoF2 


DtB 


Dtc 


DtC2 


DtD2 


DuC2 


DuD2 


DuD3 


DuE2 


DuE3 


DuF2 


FaA 


FaB 


Expected yields per acre 
under high-level management 


Soil Soil limitations Crop rotation Management 
and other uses practices 
Corn Soy- |Oats) Hay | Pas- 
beans | ture 
Animal- 
unit- 
Bu. | Bu. | Bu. | Tons | days 

Downs silt loam, 14 to | Highly erodible__--.-~.-- Long-term Notes scaeeeetscs beewele eens soce| 27 135 
18 percent slopes, meadow. 
moderately eroded. ROMMM..----_. Stripcropping- -_-_- G8 locas! 51 | 2.7 135 

Downs silt loam, 18 to Extremely erodible_ ~~ -- Permanent. Controlled grazing |__---|----- axes) 2210! 100 
24 percent slopes, pasture.5 
moderately eroded. 

Downs and Tama silt Slightly erodible.._-..--- RROM_____---.-. None: s=-s2sse552 95 | 33] 72) 328 190 
loams, 2 to 5 percent RRROM._--_----- Contouring_-----.| 95 | 33 | 72 | 3.8 190 
slopes. Intensive row Terracing__-_----- 95 | 33 | 72) 3.8 190 

cropping. 

Downs and Tama silt Moderately erodible- - - -- ROMM_-_-____-.-- None_..--------- 90| 31 | 67/36 180 
loams, 5 to 9 percent RROMM.. -| Contouring_ ~~ -__- 90} 31] 6713.6 180 
slopes. RRROM_.------- Terracing or 90} 31 | 67} 3.6 180 

stripcropping. 

Downs and Tama silt Moderately erodible- - - -- ROMM..-__------ None_..--------- 88 | 31} 66] 3.5 175 
loams, 5 to 9 percent RROMM....---- Contouring - ~.__ ~~ 88 | 31] 66] 35 175 
slopes, moderately RRROM_.-_------ Terracing or 88 | 31) 66) 35 175 
eroded. stripcropping. 

Downs and Tama silt Highly erodible. -.------ Long-term None. anccceesns|eeccnlewenc soacl Be 165 
loams, 9 to 14 percent meadow. 
slopes, moderately ROMMM....-_-- Contouring-._._-- 82 Jesees 61 | 3.3 165 
eroded. ROM i ssescssceee Terracing_____---- 82 |___-- 61 | 3.3 165 

RROMMM..----- Stripcropping.----} 82 |----- 61 | 3.3 165 

Dubuque silt loam, 5 to | Moderately erodible; Long-term None-. ce c2cces)in beefs ----| 24 120 
9 percent slopes, limited root zone; meadow. 
moderately eroded. slightly droughty. ROMM_--------- Contouring _ -...~- 60 21/45) 24 120 

ROMM ®___.__--- Terracing or 60; 21) 45) 24 120 
stripcropping. 

Dubuque silt loam, 9 to | Highly erodible; limited | Hay or a eae Nones. S2caeuee ec Sececlscees| sted 2.1 105 
14 percent slopes, root zone; slightly ROMMMM..---- Stripcropping- _-_- 52 |----- 39 | 21 105 
moderately eroded. droughty, 

Dubuque silt loam, 9 to | Highly erodible; limited | Permanent Controlled = =— J -_~__]-----|---- 14 70 
14 percent slopes, root zone; in poor pasture.5 grazing. 
severely eroded. tilth; low in fertility; 

slightly droughty. 

Dubuque silt loam, ‘14 Highly ecrodible; limited | Permanent Controlled == |_~-._]-_--- toss) as 90 
to 18 percent slopes, root zone; slightly pasture,$ grazing. 
moderately eroded. droughty. 

Dubuque silt loam, 14 Extremely erodible; in Permanent Limited grazing-_~.-_|-----|----- sacn| d2 60 
to 18 percent slopes, poor tilth; low in pasture} 
severely eroded. fertility; limited root 

zone; slightly droughty. 

Dubuque silt loam, 18 Extremely erodible; Permanent Limited grazing. -_)--.--.|----- eote| Te 60 
to 30 percent slopes, limited root zone; pasture.} 
moderately eroded. slightly droughty. 

Fayette silt loam, 0 to Noe: cones sesecesessae Intensive row None_i-.2.--4--- 96 | 34] 72) 3.8 190 
2 percent slopes. cropping. 

Fayette silt loam, 2 to 5| Slightly erodible...---.--- RROM__-_------ Nofe.ocisce-eses 91| 32) 68 | 3.6 180 
percent slopes. RRROM_.-------- Contouring _ __-_-- 91 32 | 68 | 3.6 180 

Intensive row Terracing___.-~.-- 91 32 | 68 | 3.6 180 
cropping. 


See footnotes at end of table. 
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Expected yields per acre 
under high-level management 


Map Soil Soil limitations Crop rotation Management . 
symbol | . and other uses practices 
Cornj Soy- |Oats} Hay | Pas- 
beans ture 
Animal- 
unit- 
Bu. Bu. | Bu. | Tons | days! 

FaC2 Fayette silt loam, 5 to 9 | Moderately erodible--_-__ ROMM....____-- Notes 22 .665se2xe 82} 29 | 61] 32 160 
percent slopes, : RROMM..____-- Contouring _ ~~ ~__- 82 | 29 | 61 | 32 160 
moderately eroded. RRROM.22...262 Terracing or 82} 29] 61)32)/ 160 

striperopping. | 

FaC3 Fayette silt loam, 5 to 9 | Moderately erodible; in ROMMM...-.__- None sucueseeded 78) 27 | 58; 3.1 155 
percent slopes, poor tilth; low in RROMM_._-__-_--- Contouring - —_---_ 78} 27) 58/31 155 
severely eroded. fertility. RROM ¢_______-. Terracing or 78 | 27) 58] 31 155 

stripcropping. 

FaD2 Fayette silt loam, 9 to Highly erodible------_-- Long-term Nonee 2265 2eccc)ocucelees eu ----| 30 150 
14 percent slopes, meadow. 
moderately eroded. ROMMM.¥.--__--.-- | Contouring. .-.___ f4.|-o22 4 56 | 3.0 150 

RROMMM.._..-- Terracing or 74 |.---- 56 | 3.0 150 
stripcropping. 

FaD3 Fayette silt loam, 9 to Highly erodible; in poor | Long-term Notes 2x0 enone cal seed Seco] DEB: 140 
14 percent slopes, tilth; low in fertility. meadow. 
severely eroded. ROMM._______-- Terracing or 10 anes 52 | 2.8 140 

stripcropping. 

FaE2 Fayette silt loam, 14 to | Highly erodible.__------ Long-term NONE. 2 siecn-—-e|seeice|soets ----| 2.6 130 
18 percent slopes, meadow. 
moderately eroded. ROMMMM__-_-- Stripcropping___._| 66 |---~- 49 | 2.6 130 

FaE3 Fayette silt loam, 14 to | Extremely erodible; in Permanent Controlled © — |--.--|----- ----| 2.3 115 
18 percent slopes, poor tilth; low in pasture.5 grazing. 
severely eroded. fertility. 

FaF2 Fayette silt loam, 18 to | Extremely erodible__- _-- Permanent Controlled = = J -----}----- ----| 16 80 
24 percent slopes, pasture.® grazing. 
moderately eroded. ' 

FaF3 Fayette silt loam, 18 to | Extremely erodible; in Permanent Controlled = |{__---|----- soos) 15 75 
24 percent slopes, poor tilth; low in pasture} grazing. 
severely eroded. fertility. 

FaG Fayette silt loam, 24 to Extremely erodible____--| Permanent Limited grazing_-__|-----]----- ---.| l4 70 
35 percent slopes. pasture.> 

FeA Festina silt loam, 0 to 2 | None___..-------.----- Intensive row None... ------~-- 98 | 34 73] 3.9 195 
percent slopes. cropping. 

FeB Festina silt loam, 2 to 5 | Slightly erodible._.-__._- RROM 2.22 fee see Note... sescgncu2 93 | 33 | 70 | 3.7 185 
percent slopes. RRROM____-.-_- Contouring--__--- 93) 33 | 70/37; 185 

Intensive row Terracing._.-_.--- 93 | 33 | 70|/3.7) 185 
cropping. 

FIB Floyd loam, 0 to 5 per- Moderately wet; has a Intensive row Tile drainage and 86) 30| 65|3.4) 170 
cent slopes. variable water table. cropping. contouring. 

FmB Floyd-Clyde complex, 0 | Moderately wet to very Intensive row Tile drainage and 82 | 29) 61] 33 165 
to 4 percent slopes. wet; has a high water cropping. removal of 

table; contains stones stones in places. 
in places. 

FnB Franklin silt loam, gray | Slightly erodible; slightly | RROMM_-__--....) Some tile drainage_| 80 28,60] 32] 160 
subsoil variant, 2 to 5 wet; has a variable RRROM_--------) Contouring and 80 28 | 60 | 3.2 160 
percent slopes. water table. drainage. 

Intensive row Terracing and 80 28 | 60 | 32 160 
cropping. drainage. 


See footnotes at end of table. 
240-019—68——T 
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Expected yields per acre 
under high-level management 
Map Soil Soil limitations Crop rotation Management 
symbol and other uses practices 
Corn| Soy- |Oats} Hay | Pas- 
beans ture 
Animal- 
unit- 
i Bu, Bu. | Bu. | Tons | daysi 

Fre Frankville silt loam, 5 to | Moderately erodible; Long-term Non@ies.ceesssscelienedoa sce asad) Qt 135 
9 percent slopes. limited root zone; meadow. 

slightly droughty. ROMMM_.--__-_- Contouring ------- 67 | 24) 50 | 2.7 135 
ROMM ¢________- Terracing or 67 24 | 50 | 2.7 135 
striperopping. 

FrD2 Frankville silt loam, 9 Highly erodible; limited | Hay or pasture...) None__._-.------ See | meee ----| 2.2 110 
to 14 percent slopes, root zone; slightly ROMMMM..----- Striperopping - ---- 55 |___-.| 41 | 2,2 110 
moderately eroded. droughty. 

FrE2 Frankville silt loam, 14 Highly erodible; limited | Permanent Controlled grazing-|___--|._.-.| 80 | 1.9} 95 
to 18 percent slopes, root zone; slightly pasture.5 
moderately eroded. droughty. j 

HaA Hagener loamy sand, 0 Very droughty; low in RROMM_.------ Mulch tillage. ---- 55 19 | 41 | 2.2 110 
to 2 percent slopes. fertility. 

| | 

HaB Hagener loamy sand, 2 Very droughty; slightly ROM ccc daceccsa Mulch tillage-- _-- 50 18 | 37 | 2.0 100 
to 5 percent slopes. erodible; low in RROM.-__------- Contouring and 50 | 18] 37 | 2.0 100 

| fertility. mulch tillage. 

HaD Hagener loamy sand, 5 Very droughty; slightly Hay or pasture.-.-| None..-.--------|-.--- See eee 1.6 80 
to 14 percent slopes. erodible; low in ROMMM_..----_-_-- Contouring and 40 |__.-- 30 | 1.6 80 

fertility. mulch tillage. 
RROMM.__-_---- Striperopping and 40 |___--| 30 | 16 80 
mulch tillage. 

HdA Hayfield loam, deep, 0 Slightly wet; has a Intensive row Some tile drainage_| 88 | 31 | 66 | 3.5 175 
to 3 percent slopes. variable water table. cropping. 

HmA Hayfield loam, moder- Limited root zone; oc- Intensive row None------------ 80 28 | 60 | 3.25 160 
ately deep, 0 to 4 easionally droughty ; cropping. 
percent slopes. has a variable water 

table. 

HuA Huntsville silt loam, 0 Occasionally flooded_- --- Intensive row Protection from 92 32 | 69 | 3.7 185 
to 2 percent slopes. cropping. overflow. 

HuB Huntsville silt loam, 2 Slightly erodible; oc- RRM oc owesenex Protection from 89 31) 67 | 3.5 175 
to 6 percent slopes. casionally flooded. overflow. 1 

RRROg oo. -n4- Contouring and 89 31 | 67 | 3.5 175 
protection from 
overflow; some 
diversion ter- 
races. 

JaA Jaewin loam, 0 to 2 Moderately wet; has a Intensive row Some tile drainage_| 72; 25 | 54) 2.9 145 

percent slopes. perched water table; cropping. 
seepy in places. (ROM. 2-2 = eee Some tile drainage_| 72 25 | 54 | 2.9 145 

JaB Jaewin loam, 2 to 5 Slightly erodible; slightly | RROMM__.-----| Some tile drainage_| 68 24 | 52 | 2.7 135 
percent slopes. wet; has a perched REROM QW... we. -< Contouring and 68 | 24 | 52] 2.7 135 

table; seepy in places. tile drainage. 

Jac Jaewin loam, 5 to 9 Moderately erodible; ROMMMM_..-.-.-- Some tile drainage.| 62 22 | 47 | 2.5 125 
percent slopes. slightly wet; has a ROMM_--_-_-_--- Contouring and 62 | 22 | 47 | 2.5 125 

perched water table; tile drainage. 

seepy in places. RROMM_------- Terracing or 62 | 22 | 47 | 2.5 125 
stripcropping 
and tile drain- 
age. 

JaD Jacwin loam, 9 to 14 Highly erodible; slightly | Hay or pasture.._-| None_...--------|-----|--.-- aceivel|) Mee 110 
percent slopes. wet; has a perched ROMMMM. --_-_-- Stripcropping and 54 |____- 40 | 2.2 110 

water table; seepy in tile drainage. 
places. 


See footnotes at end of table, 
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Map 
symbol 


Soil 


Soil limitations 


Crop rotation 
and other uses 


KaA 


KdA 


KsB 


KsC 


KyB 


LaB 


Lac 


LaD 


LdB 


LkA 


LmB 


LnE 


LnF 


Kato loam, moderately 
deep, 0 to 4 percent 
slopes. 


Kato loam, deep, 0 to 4 
percent slopes. 


Kato loam, deep, clay 
shale substratum, 1 to 
5 percent slopes. 


Kato loam, deep, clay 
shale substratum, 5 to 
9 percent slopes. 


Kenyon loam, 2 to 5 
percent slopes. 


Lamont sandy loam, 1 
to 5 percent slopes. 


Lamont sandy loam, 5 
to 9 percent slopes. 


Lamont sandy loam, 9 to 
14 percent slopes. 


Lamont sandy loam, till 
subsoil variant, 2 to 9 
percent slopes. 


Lawson and Kennebec silt 
loams, 0 to 2 percent 
slopes, 


Lawson silt loam, 2 to 5 
percent slopes. 


Loamy colluvial land, 9 
to 18 percent slopes, 


Loamy colluvial land, 
18 to 24 percent 
slopes. 


See footnotes at end of table. 


Limited root zone; 
slightly droughty; has 
a variable water table. 


Moderately wet; has a 
variable water table. 


Moderately wet; has a 
variable water table. 


Moderately erodible; 
slightly wet; has a 
variable water table. 


Slightly erodible__..__--- 


Slightly erodible; moder- 
ately droughty; low in 
fertility. 


Moderately erodible; 
moderately droughty; 
low in fertility. 


Highly erodible; 
moderately droughty; 
low in fertility. 


Slightly erodible; slightly 
droughty. 


Slightly wet; occasion- 
ally flooded. 


Slightly erodible; 
slightly wet; occasion- 
ally flooded. 


Highly erodible.-___-__- 


Extremely erodible__.__. 


Intensive row 
cropping. 


Intensive row 
cropping. 


Intensive row 
cropping. 


ROMM 


Intensive row 
cropping. 


Intensive row 
cropping. 


Hay or pasture.___ 
ROMMM 


Intensive row 
cropping. 


Permanent 
pasture. 
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Expected yields per acre 
under high-level management 
Management |_ io 
practices 
Corn| Soy- |Oats| Hay | Pas- 
beans ture 
Animal- 
unit- 
Bu, Bu, | Bu. | Tons | days! 
None...--------- 82) 29; 61] 3.3 165 
Some tile drainage_| 90 31 | 67 | 3.6 180 
Some tile drainage_| 86 | 30! 65 | 3.4 170 
Some tile drainage-| 70 | 24 | 52 | 2.8 140 
Contouring and 70 | 24 | 52 | 2.8 140 
tile drainage. 
Terracing or 70 24 | 52 | 2.8 140 
stripecropping 
and tile drain- 
age. 
None_-__-_------- 88; 81} 66) 3.5 175 
Contouring-_------ 88) 31 | 66] 3.5 175 
Terracing___.--_-- 88 | 381] 66] 3.5 175 
Mulch tillage___-__ 60 21 | 45 | 2.4 120 
Contouring and 60 21 | 45 | 2.4 120 
mulch tillage. 
Terracing or 60 | 21 | 45) 2.4 120 
stripcropping 
and mulch 
tillage. 
Mulch tillage...--; 52) 18 | 39) 21 105 
Contouring and 52 18 | 39 | 21 105 
mulch tillage. 
Terracing or strip- 52 18 | 39 | 2.1 105 
cropping and 
mulch tillage. 
NONES 2c. cscaczes|taSce|Seens nee | 1S 90 
Terracing or 44 |. --. 33 | 18 90 
striperopping and 
mulch tillage. 
Mulch tillage____. 70} 24] 562128 140 
Contouring and 70 24:1 6212.8 140 
mulch tillage. 
Some tile drainage_| 88 | 31 | 66 | 3.5 175 
Some tile drainage_| 85 | 30 | 64) 3.4 170 
Contouring and 85 | 30/ 64] 3.4 170 
some tile 
drainage. 
NONGG sco eece cess |(Secaeleesed ssuc| 26 130 
Stripcropping; di- 65 jw... 48 | 2.6 130 
version terraces, 
Controlled graz- — |__---.|----- sanet LB 75 
ing; diversion 
terraces. 
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~-Map Soil Soil limitations Crop rotation Management 
symbol and other uses practices 
\Corn| Soy- |Oats| Hay 
beans 
j Bu, Bu, | Bu, | Tons 

LoF | Loamy terrace escarp- Extremely erodible; low | Permanent Controlled = J_---}---- ema dye 
ments, 16 to 30 per- in fertility. pasture,} grazing. 
cent slopes. 

MaB Marlean loam, 2 to 5 Shallow but variable Hay and pasture. _! None.__..----.--|-----|----- ---| 2.0 
percent slopes. root zone; very ROMMM__-_____- Contouring _ ---~-- 50 | 18 | 37] 2.0 

droughty; slightly RROMM__._-_-- Striperopping- ~.-- 50 «18 | 37 | 2.0 
erodible; low in | 
fertility. | 

MaC Marlean loam, 5 to 9 Shallow but variable Hay and pasture__; None___---------|----- seceladce|| At 

percent slopes. root zone; very ROMMMM_.._--_-- Stripcropping..--.| 42 | 15 | 32 | 1.7 
droughty; moderately 
erodible; low in 
fertility. 

MaC2 Marlean loam, 5 to 9 Shallow but variable Hay and pasture__| None.._.-.---.-~-|-----|----- ----| L5 
percent slopes, mod- root zone; very MM____-. Stripcropping.----| 38 13 | 28115 
erately eroded. droughty; moderately 

erodible; low in 
fertility. 
i 

MaD2 Marlean loam, 9 to 14 Shallow but variable Permanent Controlled = J____ fee Seed 6 
percent slopes, mod- root zone; very pasture.® grazing. 
erately eroded, droughty; very erod- 

ible; low in fertility. 

MaD3 Marlean loam, 9 to 14 Shallow but variable Permanent Limited grazing. -.|-_---|---~- 632) 10 
percent slopes, root zone; very pasture} 
severely eroded. droughty; very erod- 

ible; low in fertility; 
in poor tilth. 

MaE2 Marlean loam, 14 to 24 | Highly erodible; shallow | Permanent Limited grazing~--|-----|----- Paar tl 
percent slopes, mod- but variable root zone; pasture.é 
erately eroded. very droughty; low in 

fertility. 

MaE3 Marlean loam, 14 to 24 Extremely erodible; Permanent Limited grazing. --|-.---|----- aaweml «8 
percent slopes, shallow but variable pasture. : 
severely eroded. root zone; very 

droughty; low in 
fertility. 

NaC2 Nasset silt loam, 5 to 9 Moderately erodible; ROMMMM_...__- None...__.__._-_| 72 | 25] 54 | 2.9 
percent slopes,mod- somewhat limited RROMMM..-__-. Contouring. -._.-- 721 25) 5412.9 
erately eroded. root zone. RROM 8o2.2c505. Terracing or 72 | 25 | 5412.9 

stripcropping. 

NaD2 Nasset silt loam, 9 to 14 | Highly erodible; some- Long-term NOR6 nn cesnsciecltecseleccks aua| 26 

} percent slopes, mod- what limited root meadow. 
erately eroded, zone. MMM.¥.-____- Terracing or 64 |____- 48 | 2.6 
stripcropping. 

NaE2 Nasset silt loam, 14 to Highly erodible; some- Long-term NONG 2665 heceneknl sadsuldaces news| 2.2 
18 percent slopes, what limited root meadow. 
moderately eroded. zone. ROMMMM..----! Striperopping.__._| 56 |_____] 42 | 2.2 

NoD Nordness silt loam, 5 to | Shallow root zone; very Permanent Controlled es peel na eee) 12 
14 percent slopes. droughty; highly erod- pasture.5 grazing. 


See footnotes at end of table. 
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ixpected yields per acre 
under high-level management 
Map Soil Soil limitations Crop rotation Management 
symbol and other uses practices | 
Corn| Soy- |Oats| Hay | Pas- 
beans, ture 
Animal- 
Unite 
Bu. Bu. | Bu. | Tons | dayst 

NoE Nordness silt loam, 14 Shallow root zone; very Permanent Limited grazing ---]-----|----- ee ee 

to 24 percent slopes. droughty; extremely pasture.5 : i 
erodible; low in 
fertility. 

OrA Oran loam, 0 to 2 per- Moderately wet; has a Intensive row Some tile drainage_| 88 | 31 | 66 | 3.5 175 
cent slopes. variable water table. cropping. . 

OrB Oran loam, 2 to 5 per- Slightly erodible; RROMM_--_----- Some tile drainage. 83 | 29) 62 | 3.3 165 
cent slopes. _ slightly wet; has a RRROM_----._-- Contouring and 83 | 29) 62) 3.3 165 

variable water table. some tile 
drainage. 
Intensive row Terracing and 83 | 29 | 62] 3.3 165 
cropping. some tile 
drainage. 

OsB Orwood silt loam, 2 to 5 | Slightly erodible_.___-._- RROM_.-_------- Nove. .ocosusseens 90 |. 81 | 67 | 3.6 180 

percent slopes. RRROM.....---- Contouring_____-- 90 | 31) 67 | 3.6 180 
Intensive row Terracing_____---- 90) 31 | 67 | 3.6 180 
cropping. 

OsC2 Orwood silt loam, 5 to 9 | Moderately erodible___--| ROMM---------- None___--.------ 80) 28 | 60] 3.2 160 
percent slopes, mod- RROMM__-_-_-.-- Contouring -__ -. -- 80; 28 | 60) 3.2 160 
erately eroded. RRROM_..------ Terracing or 80 | 28] 60 | 3.2 160 

striperopping. 

OsD2 Orwood silt loam, 9 to Highly erodible___--_-_--- Long-term Nones..c-ccs302,4-|cectsoeae ----| 29 145 
14 percent slopes, meadow. 
moderately eroded. ROMMMM...--. Contouring. __._-- | 2: | Scns 54) 2.9 145 

ROMM *____.---- Terracing or | 72 |oo-.. 54/29) 145 
stripcropping. 

OsE2 Orwood silt loam, 14 to | Highly erodible_._.-.--- Long-term meadow-| None-..---------|-----|----- .---| 2.6) 130 
18 percent slopes, ROMMMM.._..-- Stripcropping - -- -- 66) |oasee 49 | 2.6 130 
moderately eroded, 

OsE3 Orwood silt loam, 14 to | Extremely erodible; low | Permanent Controlled =. |---| ----- see), 2e2 110 

18 percent slopes, in fertility. pasture. 5 grazing. 
severely eroded. 

OsF2 Orwood silt loam, 18 to | Extremely erodible__ ._-- Permanent Controlled =| ----- Skit ear 16) 80 
30 percent slopes, pasture. > grazing. 
moderately eroded. 

Ot Ossian silt loam..------- Very wet; occasionally Intensive row Tile drainage; 78) 27] 68) 31 155 

flooded; has a high cropping. protection from 
water table; slow flooding. 
runoff. 

OuA Ostrander loam, 0 to 2 NODO. cs cacccoessecsedes Intensive row None._.---------| 95 | 33 | 72 | 3.8 190 
percent slopes. cropping. 

OuB Ostrander loam, 2 to 5 Slightly erodible...------ RROM_.-__------ None__.--------- -90 | 31 | 67 | 3.6 180 
percent slopes. RRROM___------ Contouring. .---.-- 90 | 31) 67 | 3.6 180 

Intensive row Terracing__----~-- 90 | 31] 67 | 3.6 180 
cropping. 

OuCc Ostrander loam, 5 to 9 Moderately erodible. -_ -_ ROMM.-.---..-- None-_--_--------- 85 |. 30 | 64] 3.4 170 
percent slopes. RROMM___-----| Contouring..-_---- 85 | 30 | 64 | 3.4 170 

RRROM_--..---- Terracing or 85 | 30] 64] 3.4 170 
stripcropping. 

OvB Otter-Lawson-Ossian Very wet to moderately | Intensive row Tile drainage _ -- -- 87; 31) 66) 35 175 
complex, 1 to 4 per- wet; occasionally cropping. 
cent slopes. flooded; has a variable 

water table. 


See footnotes at end of table. 
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Expected yields per acre 
under high-level management 


Map Soil Soil limitations Crop rotation Management 
symbol and other uses practices 
‘Corn! Soy- |Oats) Hay | Pas- 
beans ture 
Animal- 
unit- 
i Bu. Bu. | Bu. | Tons | days. 
Ow Otter-Ossian complex__..| Very wet; occasionally | Intensive row Tile drainage; 86 30 | 65 | 34 170 
flooded; has a high cropping. protection from 
water table; slow flooding. 
runoff, 
Ox Otter and Ossian silt Very wet; oceasionally to | Intensive row Protection from 84; 30] 65 | 34 170 
loams, overwashed. frequently flooded; eropping. overflow; tile 
has a high water table. drainage. 
PaC2 Palsgrove silt loam, 5 to | Moderately erodible; Long-term Non@zivcucsceseclieeculcess sien) Oat 135 
9 percent slopes, somewhat limited meadow. 
moderately eroded, root zone. ROMM_---_-.-__- Contouring. ~_-._- 68 | 24) 51/27 135 
RROMM_-.------ Terracing or 68 | 241 51) 27 135 
stripcropping. 
PaD2 Palsgrove silt loam, Highly erodible; some- Long-term None. _---------- ae beled sean) 2A 120 
9 to 14 percent slopes, what limited root zone. meadow. 
moderately eroded. OMMM.¥_-__.-- Terracing or 60 [__--- 45 | 2.4 120 
striperopping. 
PaD3 Palsgrove silt loam, 9 Highly erodible; some- Long-term Non. 52-205 5eue)s5o3)e5e8 ----| 2.0 100 
to 14 percent slopes, what limited root meadow. 
severely eroded. zone; in poor tilth; ROMMMM....__ Terracing or 50 |----- 37 | 2.0 100 
low in fertility. stripcropping. 
PaE2 Palsgrove silt loam, 14 Highly erodible; some- Long-term Noles cw:stsoseou.|sccdcleccein Suto 2s 115 
to 18 percent slopes, what limited root zone. meadow. 
moderately eroded. ROMMMM..____ | Striperopping. ____ ye ees 39 | 2.1 115 
PaE3 Palsgrove silt loam, 14 Extremely erodible; Permanent Controlled sft __|ee ee Seeeh 1y8. 90 
to 18 percent slopes, somewhat limited pasture. 5 grazing, 
severely eroded. root zone; in poor . 
tilth; low in fertility. 
PaF2 Palsgrove silt loam, 18 Extremely erodible; Permanent Controlled = {_L__ iene. aces 50 
to 24 percent slopes, somewhat limited pasture. § grazing. 
moderately eroded. root zone. 
Pk Peaty muck. _._..._..-. Very wet, has a high Intensive row Tile drainage and 60 | 21) 45) 24 120 
water table; subject cropping. surface drainage, 
to ponding, and there j 
is a frost hazard; low 
in fertility. 
Pw Peaty muck, over- Very wet; has a variable | Intensive row Tile drainage or 65 | 23 | 48 | 2.6 130 
washed, water table; subject cropping, surface drainage 
to overflow. and protection 
from overftow. 
RaA Racine loam, 0 to 2 NONE 22sec eee ececccus. Intensive row None... -.-s06_.. 92 | 382] 69 | 3.7 185 
percent slopes. cropping. 
RaB Racine loam, 2 to 5 Slightly erodible__.______ RROM...__-- 2 None. ----.--_--. 88 | 31 | 66 | 3.5 175 
percent slopes. RRROM_-._____- Contouring_-_.__- 88 | 81] 66 | 3.5 175 
Intensive row | Terracing_________ 88 | 31] 66; 3.5 175 
cropping. 
RaC Racine loam, 5 to 9 Moderately erodible_ __ __ ROMM..__.-_____ None. 225 -22du5.2) 80; 28] 60] 32 160 
percent slopes. RROMM___-____. Contouring..-._.__ 80) 281 60 | 3.2 160 
RRROM.____.._- Terracing or 80 | 28] 60] 3.2 160 
stripcropping. 
RaC2 Racine loam, 5 to 9 Moderately erodible..__. ROMM...___-__- NON6 3326 22.5 2cis2 76 | 27 | 57 | 3.0 150 
percent slopes, mod- RROMM_______- Contouring. ...___ 761 27 | 5713.0 150 
erately eroded, RRROM....___-- Terracing or 76 | 27/157) 3.0 150 
stripcropping. 


See footnotes at end of table, 
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Expected yields per acre 
under high-level management 


Map Soil Soil limitations Crop rotation Management 
symbol and other uses practices 
Corn] Soy- ;Oats} Hay} Pas- 
beans ture 
Animal- 
uni€- 
Bu. Bu, | Bu. | Tons | dayst 
RaD2 Racine loam, 9 to 14 Highly erodible__---_~..- Long-term Nom@so2--2sesces| oe ce u}-seee ee ee 135 
percent slopes, mod- meadow. 
erately eroded. ROMMMM...--- Contouring - --_.-- 68 |----- 51 | 2.7 135 
ROMM ®_.___ 2-- Terracing or 68 |----- 51 | 2.7 135 
stripcropping. 
ReB Renova loam, 2 to 5 Slightly erodible._..---.- RROM______---- None... -.------- 85 | 80 | 64) 34 170 
percent slopes. RRROM___---_-- Contouring. -..--- 85] 30] 64/34 170 
Intensive row Terracing...---.--- 85 |} 30) 64) 3.4 170 
cropping, 
ReC Renova loam, 5 to 9 Moderately erodible_ - - -- ROMM..-__-_-._- None. -----.----- 76 | 27 | 57 | 3.0 150 
percent slopes. RROMM..-__--.-- | Contouring. _.-___ 76) 27 | 57 | 3.0 150 
RRROM.__------ Terracing or 76 | 27 | 571 3.0 150 
stripcropping. 
ReC2 Renova loam, 5 to 9 Moderately erodible_ ~~ -_ None_-_..----.-- 72 | 25) 54) 2.9 145 
percent slopes, mod- Contouring. ---~-- 72) 25 | 54) 2.9 145 
erately eroded. Terracing or 72 | 25 | 54) 2.9 145 
stripcropping. 
ReD2 Renova loam, 9 to 14 Highly erodible.-___----] Long-term Nones.!-5.cvehe|s see e|-e 3 ----| 2.6 130 
percent slopes, mod- meadow. 
erately eroded. ROMMMM_..----- Contouring. ---.-- 64 |----- 48 ) 2.6 130 
ROMM #.____.-.- Terracing or 64 [.---- 48 | 2.6 130 
stripcropping. 
ReD3 Renova loam, 9 to 14 Highly erodible; in poor | Long-term Non@s2c ach esecee/bs2sa]secde wees 262 110 
percent slopes, tilth; low in fertility. meadow. 
severely eroded. ROMMMM..--.-- Terracing or 56 |_-.-~ 42 | 2.2 110 
stripcropping. 
ReE2 Renova loam, 14 to 18 Highly erodible_--_.----- Long-term Non@sc2o22550254|sncc]scce< ease] 252 110 
percent slopes, mod- meadow. 
erately eroded. ROMMMM..---.-- Stripcropping- ---_ 56 |.---- 42 | 2.2 110 
ReE3 Renova loam, 14 to 18 Extremely erodible; in Permanent Controlled = |_----|_---- a--| 1.8 90 
percent slopes, poor tilth; low in pasture 5 grazing. 
severely eroded. fertility. 
RfB Riceville loam, 2 to 7 Slightly erodible; RROMM.---.---- Some tile 82 | 29] 61 | 3.3 165 
percent slopes. slightly wet; has a drainage. ? 
variable water table. RRROM.-------- Contouring and 82) 29) 61 | 3.3 165 
. drainage. 
Intensive row Terracing and 82) 29) 61 | 3.3 165 
cropping. drainage. 
RkA Rockton loam, 0 to 2 Limited root zone; Intensive row None.___--_------ 81} 28 | 61) 3.2 160 
percent slopes. slightly droughty. eropping. 
RkB Rockton loam, 2 to 5 Slightly erodible; ROMM...---.--- None.__--------- 74} 26 | 56} 3.0 150 
percent slopes. limited root zone; RROMz 5265525 Contouring - .----- 74 | 26/56] 3.0 150 
slightly droughty. 
RkC Rockton loam, 5 to 9 Moderately erodible; Long-term None: «2 ceee bees cect ease ----| 2.6 130 
percent slopes. limited root zone; meadow. 
slightly droughty. ROMMM_..------- Contouring. -.---- 66 | 23 | 49 | 2.6 130 
ROMM 2223 ce. Terracing or 66 | 23 | 49 | 2.6 130 
striperopping. 
RkD Rockton loam, 9 to 14 Highly erodible; Hay or pasture__.-| None-.----------]-----]--.-- a---{ 2.38 | 115 
percent slopes. limited root zone; ROMMMM...---- Stripcropping- -.-- 58 |-.--- 43 | 2.3 115 
slightly droughty. 
RoA Rowley silt loam, 0 to 4 | Slightly wet; has a Intensive row Some tile 95 | 33 | 72 | 3.8 190 
percent slopes. variable water table, cropping. drainage. 


See footnotes at end of table, 
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Expected yields per acre 
: under high-level management 
Map | Soil Soil limitations Crop rotation Management 
symbol and other uses practices 
Corn Soy- Oats Hay | Pas- 
beans! ture 
Animal- 
‘unit- 
| Bu. Bu. | Bu. } Tons | days 

Rw | Rowley and Lawson silt | Slightly wet; Intensive row Protection from 90 | 31) 67 | 3.6 180 
loams, overwashed, occasionally flooded. cropping. overflow and 

some tile 
drainage. 

SdA Sattre loam, moderately | Slightly droughty; Intensive row None__.___.----- 78 27 | 58 | 3.1 155 
deep, 0 to 2 percent limited root zone. cropping. 
slopes. 

SdB Sattre loam, moderately | Slightly erodible; RROMs.coceccsse None___.__- aaees| #2 25 | 54 | 2.9 145 
deep, 2 to 5 percent limited root zone; RRROx-_--~---__- Contouring _---~- 72 | 251 54! 2.9 145 
slopes. slightly droughty. 

SdC2 Sattre loam, mod- | Moderately erodible; ROMMM_.¥.---___- None.__-_.------ 62; 22) 47 | 2.5 125 
erately deep, 5 to 9 limited root zone; RROMMM.__.-- Contouring. ~-_-_- 62} 22) 47) 2.5) 125 
percent slopes, mod- slightly droughty. RROM &________- Terracing or 62 22 | 47 | 2.5 125 
erately eroded. stripcropping. 

SdD2 Sattre loam, mod- Highly erodible; Hay or pasture_.._| None__._.__--_~_|--__.|----- _.-| 2.1 105 
erately deep, 9 to 14 limited root zone; [ees Terracing or Bo. lomex 1 39 | 2.1 105 
percent slopes, mod- slightly droughty. stripcropping. 
erately eroded: : 

SbA Sattre loam, deep, 0 to Somewhat limited root Intensive row None___.-__----- 85} 30 | 64; 3.4 170 
2 percent slopes. zone. cropping. 

SbB Sattre loam, deep, 2 to 5 ; Slightly erodible; some- | RROM-_-._-____- None__..-.- -----| 80] 28] 60 | 3.2 160 
percent slopes. what limited root RRROke- cece cee Contouring__.-.._| 80] 28 | 60 | 3.2 160 

zone. Intensive row Terracing-.-------| 80 28 | 60 | 3.2 160 
| cropping. 

SbC2 Sattre loam, deep, 5 to 9 | Moderately erodible; ROMMM__-_--___- Nonén waco ceseces 72 | 25 | 54 | 2.9 145 
percent slopes, mod- somewhat limited RROMMM_----- Contouring_..__~- 72) 25) 542.9); 145 
erately eroded. root zone. RROM &_____-___- Terracing or strip- | 72 25 | 54 |] 2.9 145 

cropping, 

Sp Spillville loam__.______-_ Occasionally flooded_- _-- Intensive row Protection from &8 | 31) 66 | 3.5 175 

cropping. flooding. 

Sr Steep rock Iand______--- Rocky; very low in Permanent Very limited  — |_____|----- eee) Geo 25 

fertility; very limited pasture® grazing. 
root zone; very 
droughty. 

SsF Steep sandy land, 14 Very droughty; ex- Permanent Very limited tetas wes east oD 25 
to 30 percent slopes. tremely erodible; very pasture.® grazing. 

low in fertility. 

TeA Terril loam, 0 to 2 Occasionally flooded_. .-_- Intensive row Protection from 90 31 | 67) 3.6 180 
percent slopes. cropping. overflow. 

TeB Terril loam, 2 to 5 Slightly erodible; RROM._____--..- Protection from 87 30 } 66 | 3.4 170 
percent slopes. oceasionally flooded. overflow. 

RRROSS 22 2kecceu Contouring and 87) 30! 66] 3.4 170 
protection from 
overflow; some 
diversion 
terraces. 

Ted Turlin gritty silt loam, Slightly wet; oc- Intensive row Protection from 87 31 | 66 | 3.5 175 

0 to 2 percent slopes. casionally flooded. cropping flooding; some i 
! : tile drainage. i 
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Expected yields per acre 
under high-level management 


Map Soil Soil limitations Crop rotation Management i 
symbol and other uses practices | 
'Corn| Soy- |Oats} Hay | Pas- 
beans ture 
: 7 | 
| Animai- 
unit- 
Bu. Bu. | Bu. | Tons | dayst 

TgB Turlin gritty silt loam, Slightly erodible; RRROM.<222-2=- Some tile 84 | 30 | 63 | 3.4 170 

2 to & percent slopes. slightly wet; oc- drainage. 
casionally flooded. RRROx___------- Contouring and 
tile drainage. 84 30 | 63 | 3.4 170 

VcA Volney channery silt Oceasionally flooded; Intensive row Protection from 70 | 24) 52] 2.8 140 
loam, 0 to t percent contains many frag- cropping. overflow. 
slopes. ments of limestone; 

droughty in a few 
places. 

VcB Volney channery silt Slightly erodible; con- RRROM__------- None..c<ceseeces 68 24 | 51 | 2.7 135 
loam, 2 to 5 percent tains many fragments | RRROx____------ Contouring and 68 | 241] 51] 2.7 135 
slopes. of limestone; droughty diversion 

in a few places. terraces in 
places. 

VoA Volney silt loam, over- Occasionally flooded. _ _-- Intensive row Protection from 75 | 26 | 56 | 3.0 150 
washed, 0 to 1 cropping. overflow. 
percent slopes. 

VoB Volney silt loam, over- Slightly erodible; RERROM.W.o25255- Protection from 72 25 | 54) 2.9 145 
washed, 2 to 5 occasionally flooded. overflow, 
percent slopes. RRROx____------| Contouring or 72 | 25 | 54] 2.9 145 

diversion ter- 
races in places. / 

WcA Waucoma loam, 0 to 2 Somewhat limited root Intensive row NOnG i cacsscgsese 84] 30/ 63] 3.4 170 

x percent slopes. zone. cropping. 

WcB Waucoma loam, 2 to 5 Slightly erodible; some- RROMM._-_-_-_.-- NOnG ioe access 78 | 27 | 5813.1 155 
percent slopes. what limited root RRROM____-_-.-- Contouring. __----| 78 27 | 58 |) 31 155 

zone. Intensive row Terracing.._-.---- 78 | 27 | 58 | 3.1 155 
cropping. 

WcC Waucoma loam, 5 to 9 Moderately erodible; ROMMM___-_-_--- None_-____------ 70 | 24 52) 2.8 140 
percent slopes. somewhat limited RROMMM....-- Contouring_ -_---- 70 | 24) 562! 2.8 140 

root zone. RROM 4S sss2e2k Terracing or 70, 24/ 52|2.8 140 
striperopping. 

WcD Waucoma loam, 9 to 14 | Highly erodible; some- Long-term \ NOME. 23 ewes |aocese|beuse detes| Quo 125 
percent slopes. what limited root meadow. 

zone. ROMMM.¥.___..-- Terracing or 62 |----- 47 | 2.5 125 
stripcropping. 

WdA Waukegan loam, deep, Somewhat limited root Intensive row t NOn@hieagcn2 40. 87 | 31] 66 | 35 175 
0 to 2 percent slopes. zone, eropping. 

WdB Waukegan loam, deep, Slightly erodible; some- | RROM-____-..-.--| None___.-------- 82} 29) 61)338; 165 
2 to 5 percent slopes. what limited root RRROS won. Contouring -__-.-- 82 29) 61 3.3 165 

zone. Intensive row... - Terracing_-.._---- 82 29 | 61 | 3.3 165 
cropping. 

WeA Waukegan loam, mod- Limited root zone; Intensive row None. ----------- 80) 28] 60 3.2 160 
erately deep, 0 to 2 slightly droughty. cropping. | 
percent slopes. 

WgB Waukegan loam, mod- Slightly ecrodible; limited | RROM_-_-.--.---- None. ---------- 76 | 27 | 57 | 3.0 150 
erately deep, 2 to 5 root zone; slightly RRROx_-_-_-_----- Contouring - ------ 76) 27 | 57 | 3.0 150 
percent slopes. droughty. 

WhB Whalan loam, 2 to 5 Slightly erodible; limited | ROMM--_-_-----.- INGNE2 soe scccd 70 | 24) 52/28 140 
percent slopes. root zone; slightly RROM._.-------| Contouring- ---~-- 70 | 24! 52) 2.8 140 

droughty. 


See footnotes at end of table. 
240-019—68—-_8 
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Expected yields per acre 
under high-level management 
Map Soil Soil limitations Crop rotation Management 
symbol and other uses practices 
Corn) Soy- |Oats| Hay | Pas- 
beans ture 
Animal- 
unit- 
Bu. Bu. | Bu. | Tons | days 

WhC2 Whalan loam, 5 to 9 Moderately erodible; Long-term NON@sscccecceccs|soeedlec ees! ----| 23 115 
percent slopes, mod- limited root zone; meadow. 
erately eroded. slightly droughty. ROMMM..._---- Contouring- __--_-- 58 | 20) 48) 23 115 

ROMM #_______-| Terracing or 58 | 20 | 43 | 2.3 115 
stripcropping. 

WhD2 Whalan loam, 9 to 14 Highly erodible; limited | Hay or pasture-...| None._._--------|-----|----- ere fee 110 
percent slopes, mod- , root zone; slightly ROMMMM..---- Stripcropping - -- -- 94) | ace 40 | 2.2 110 
erately eroded. droughty. 

WhE2 Whalan loam, 14 to 24 Highly erodible; limited | Permanent pas- Controlled = [_._--} ee oaccat Ball 50 
percent slopes, mod- root zone; slightly ture.> grazing. ] 
erately eroded. droughty. 

WhE3 Whalan loam, 14 to 18 Extremely erodible; lim- | Permanent Limited grazing. _.|--.--|----- esu-| 12 60 
percent slopes, ited root zone; slightly | pasture.é 
severely eroded, droughty; in poor 

tilth; low in fertility. 

WkA Winneshiek loam, 0 to 2 | Limited root zone; Intensive row None ssc seccetecs 76 | 27/57 !130 150 
percent slopes, slightly droughty. cropping, 

WkB Winneshick loam, 2 to 5 | Slightly erodible; limited | ROMM___.______ NOM. 22 ccs ce wen 73 25 | 55 | 2.9 145 
percent slopes, root zone; slightly RROM_-__.-.---- Contouring. __~--- 73 25 | 55 | 2.9 145 

droughty. 

WkC Winneshiek loam, 5 to 9 | Moderately erodible; Long-term. Non@isces;ccsuc-eckss|oeecs ----| 26 130 
percent slopes. limited root zone; meadow. | 

slightly droughty. ROMMM.._..-__-- Contouring. -_____ 65 | 23 | 48) 2.6 130 
ROMM #________- Terracing or 65 23 | 48 | 2.6 130 
stripcropping. 

WkC2 Winneshiek loam, 5 to 9 | Moderately erodible; Long-term None__.-----__-_|____- oe ----| 24 120 
percent slopes, mod- limited root zone; meadow. 
erately eroded. slightly droughty. ROMMM..___-__-- Contouring -_-____- 60) 21) 45) 24 120 

ROMM ¢_____.__- Terracing or 60 21/45) 24 120 
stripcropping. 

WkD Winneshiek loam, 9 to Highly erodible; limited Long-term DOUG 2 aes oS ccletees geueelouee) BZ 110 
14 percent slopes. root zone; slightly meadow. 

droughty, ROMMMM..--_-- Striperopping_-_._| 55 |_.--- 41] 22 110 

WkE Winneshiek loam, 14 to | Highly erodible; limited | Permanent Controlled = |_____|._.-- ----| 16 80 
18 percent slopes, root zone; slightly pasture} grazing. 

droughty. | 


1 Number of days during a growing season that 1 acre will provide 
grazing for an animal unit (1 cow, horse, or steer; 5 hogs; or 7 sheep) 
without injury to the pasture. 

2 By long-term meadow is meant continuous grass-legume 
meadow for 4 years or more. 

3 Corn or soybeans grown for 4 years or more and followed by 
hay, pasture, or other close-growing crops. 


The yields in table 2 are considered to be fairly re- 
liable appraisals of what can be harvested if normal 
methods of good management are followed. The figures 
are based on about 90 percent of the historical yields 
obtained under a high level of management on plots at 


4R=1 year of row crops (corn or soybeans); O=1 year of oats 
(or other small grain); M=1 year of meadow; Ox=oats followed 
by a catch crop grown for green manure, 

5 Also suitable for trees or wildlife; the section “Management 
of Woodland” shows the annual production of hardwoods, in 
board feet per acre, on soils that are used for timber. 

5 A rotation in which row crops are grown in alternate strips 
with close-growing crops. 


the Iowa State University Agricultural Experiment 
Station; on research data from the Corn Yield Study 
Project (1377) of the Iowa State University Agri- 
cultural Experiment Station from 1958 to 1966; and on 
estimates made by soil scientists of the Soil Conservation 
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Service. The yields fluctuate from year to year. De- 
pending on the climate and on the level of management 
used, yields in this county range from 10 to 20 percent 
above those shown, to 10 to 20 below. Some farmers 
who use the best techniques and management known at 
the present time may increase yields in the future by 
the use of new varieties of crops, by better fertilization 
practices, or by other improved methods, 

In other parts of the survey, a statement that yields 
are above average means that yields of 70 bushels or 
more per acre are obtained; a statement that yields are 
average means that yields of 55 to 69 bushels per acre 
are obtained; and a statement that the yields are below 
average means that yields of below 55 bushels per acre 
are obtained. 

Some idea of the possible potential of these soils can 
be had from the results of the contoured corn-yield con- 
test that has been sponsored by the Winneshiek County 
Soil Conservation District for the past 18 years. ‘This 
contest has been conducted according to the rules of the 
Master Corn Growers’ Contest, which is regulated by 
the Iowa Crop Improvement Association. 

In this contest the number of contestants that have 
participated each year has ranged from 38 to 27, but the 
average number is 12. Low yields obtained by the con- 
testants have ranged from 49 to 104 bushels per acre. 
The overall average of the low yields is 82 bushels per 
acre. An average low yield of 65 bushels or less was 
obtained in only 4 of the years. High yields obtained 
have ranged from 77 to 142 bushels per acre, but the 
overall average of the high yields is 116 bushels per acre. 
An average high yield of 100 bushels or less was obtained 
in 4 of the years, and of 180 bushels or more in 6 of the 
years. 

The yearly average yields of all the contestants have 
ranged from 62 to 125 bushels per acre. Only in 2 years 
was the average of all the yields obtained by the con- 
testants less than 80 bushels. The average of all the 
yields was more than 109 bushels per acre in 6 of the 
years and more than 90 bushels in 12 of the years. 

Seven persons entered this annual contest in a total of 
7 to 13 years. Twenty others entered the contest in a 
total of 3 to 6 years. 


Management of Woodland 


Trees formerly covered nearly all of the eastern part 
of Winneshiek County. They also covered a large acre- 
age in the western part. Many of the wooded tracts in 
the western part of the county were adjacent to streams. 
Now, about 13 percent of the county is wooded. 

The present pattern of tree cover is directly related 
to the nine soil associations within the county. Soil 
associations 1, 2, 4, 7, and 8 have the smallest proportion 
of wooded acreage. In those associations occasional 
woodlots and trees are scattered along fence rows and 
on farmsteads. Some trees also grow along drainage- 
ways, except in association 8. 

Some trees and shrubs seed naturally in areas that are 
not cultivated or grazed. In soil associations 3 and 5, 
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for example, the landscape is dotted with small clusters 
of trees that have seeded naturally around large sink- 
holes. Naturally seeded individual trees and trees in 
woodlots also grow along drainageways and on farm- 
steads in these same associations. 

Soil associations 6 and 9 have a large acreage of wood- 
land. In many places the soils in those associations are 
steep. They are unsuitable for cultivation and are in 
wooded tracts as much as 80 acres in size. The ridge- 
tops, bottom lands, and stream benches, however, as well 
as the gently sloping sidehills and foot slopes, have all 
been cleared. Many areas now used for crops have a 
border of woods, and some trees grow in most areas that 
are pastured. 

Nearly all of the wooded areas are producing far be- 
low their capability. Many of the wooded tracts have 
been poorly managed and have been used for grazing. 
Other areas have been subjected to overcutting of the best 
species. The acreage in woods has decreased slightly 
because of conversion to cropland. The areas that have 
been converted consist of areas of bottom lands and 
stream benches where the soils are well suited to culti- 
vated crops. 

Some scattered trees have also been cleared from areas 
in pasture, but in general the total acreage of woodland 
has not appreciably decreased. This is because some 
areas that were formerly cleared by settlers could not 
be farmed profitably. Many of those areas have been 
left idle, and natural seeding of trees, shrubs, and grass 
has taken place. Also, some landowners are planting 
trees in areas formerly idle or used for crops. 

The demand for trees for lumber is not great. Although 
several sawmills are operated in this county, they often 
are operated part time. The supply of logs for the saw- 
mills is usually obtained by taking selected cuttings from 
a number of sites, rather than harvesting the trees from 
an entire tract. The quality of the present, stand would 
not justify extensive and sustained cutting for lumber. 

Much of the strongly sloping land bordering the Tur- 
key, Upper Iowa, and Yellow Rivers is not suited to 
crops and is only poorly suited to pasture. In those 
areas the present stands of timber are extremely im- 
portant for controlling erosion. Also, the towering lime- 
stone bluffs surrounded by woods make that part of the 
eg among the most scenic of any of the areas in the 

tate. 


Types of woodland 


In Winneshiek County two forest types—oak-hickory 
and soft maple-elm—are predominant. The types of 
woodland are placed in three settings, however, based on 
these forest types and on the kind of landscape. As indi- 
cated by the names of the forest types, oaks, hickory trees, 
and maples are the predominant species. 

Oak-hickory type on rolling uplands—This type of 
woodland occupies tracts throughout the county where 
the relief is rolling or moderately rolling. Much of the 
acreage has been cleared since the time of early settle- 
ment. The principal soils of the rolling uplands are the 
Coggon, Fayette, Renova, Bassett, Downs, Orwood, Ra- 
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cine, Atterberry, and Oran. These soils are deep and 
generally contain an ample supply of soil moisture. Soils 
that are somewhat droughty, however, namely, the Back- 
bone, Lamont, and Chelsea, also occur in this area. 

On the rolling uplands, the stands contain some maple, 
elm, basswood, hackberry, green ash, and cherry in addi- 
tion to the oak and hickory. Also, landscape plantings 
and plantings for windbreaks have been established since 
the time the area was first settled. Trees in those plant- 
ings include Scotch, white, red, and Austrian pines, Doug- 
las-fir, and Norway spruce. 

Ouk-hickory type on steep uplands.—This type of wood- 
land is in the eastern part of the county and along areas 
that border the major streams and tributaries through- 
out the county. The soils on steep uplands vary in mois- 
ture-supplying capacity and in depth over bedrock and 
shale. Some of them formed in deep loess. The princi- 
pal soils on steep uplands are the Dubuque, Fayette, Pals- 
grove, Whalan, Frankville, Orwood, Nasset, Waucoma, 
and Winneshiek. Also common along stream bottoms 
are the Chaseburg soils. 

Soft maple-elm on nearly level stream benches and 
bottoms.—A. number of different soils support this wood- 
land type, and the soils vary in moisture-supplying capa- 
city. Examples of these soils are the Bixby, Camden, 
Sattre, and Hayfield, which occur on benches and are 
underlain by sand and gravel. Other soils that are deep- 
er over coarse-textured material are the Bertrand, Chase- 
burg, and Canoe. 

The predominant species on the nearly level stream 
benches and bottoms are maple and elm, but willow, 
swamp white oak, bur oak, shellbark hickory, cottonwood, 
green ash, and black walnut are common. Willow, cotton- 
wood, and swamp white oak are more common on the 
bottom lands than in other areas. 


Factors affecting woodland management 


Soils differ in their capabilities for use as woodland. 
The factors that influence such use are somewhat different 
and less restrictive than those that limit use of the soils 
for cultivated crops. This soil survey can help the own- 
er of a wooded tract determine where he can get the best 
returns for his investment in woodland management. If 
the soils are good for trees, the owner can afford to spend 
time and money in managing his woodland carefully. 
Little management other than that needed to protect the 
soils, however, is justified on poor sites. Some factors 
that. are important in woodland management are dis- 
cussed in the following paragraphs. 

Moisture—The growth of trees is directly related to 
the ability of a soil to supply moisture. The available 
moisture capacity of any soil depends largely on the 
slope, effective depth, texture, permeability, and internal 
drainage. Examples of soils and land types that have 
only a limited supply of available moisture are the Chel- 
sea, Nordness, and Steep sandy land. 

Aspect, or direction of exposure—Forest studies show 
a definite relationship between the exposure of a site and 
the rate of tree growth. Trees generally grow better 
and make better yields on slopes facing north and east 
and on gently sloping or nearly level valley flats and 


SOIL SURVEY 


broad ridgetops than on slopes facing south or west. 
Steep, long slopes that have various exposures are typical 
for soils and land types, such as the Fayette, Nordness, 
and Steep rock land. 

Evosion——Froded soils are generally not suitable for 
hardwoods, though pines may be planted on those sites. 
Examples of soils in whieh erosion has reduced the effee- 
tive depth are the Winneshiek, Waucoma, Whalan, Rock- 
ton, Sattre, and Nordness. Natural reseeding of trees is 
greatly reduced by erosion. 

Other factors—Other factors that affect the growth of 
trees are soil reaction and soil fertility. Also, soils that 
are frequently flooded are generally not desirable for 
woody cover suitable for wildlife, although wildlife use 
those areas part of the time. In this county the growth 
of trees and the adaptation of different species do not 
appear to have been influenced by soil reaction and lack 
of fertility. Flooding and poor soil drainage, however, 
have affected the growth of trees in areas of Alluvial land 
and of Dorchester and Arenzville soils. 

A higher mortality of trees and wildlife species can 
be expected on droughty or tight soils than on soils more 
suitable for trees and wildlife. Also, most pines do 
poorly on soils that are high in lime, although Eastern 
redcedar is more tolerant of lime than are some other 
species. In general, hardwoods grow better than conifers 
on soils that are high in lime. 


Woodland suitability groups 


Management of woodland can be planned more effec- 
tively if soils are grouped according to those character- 
istics that affect the growth of trees and the manage- 
ment of the stands. For this reason, the soils of Winne- 
shiek County have been placed in five woodland suit- 
ability groups (see table 3). Each group consists of soils 
that have about the same suitability for wood crops, re- 
quire about the same management, and have about. the 
same potential productivity. 

In each group trees most suitable for forest, wind- 
breaks, and Christmas trees are listed. Also listed are 
trees and shrubs most suitable as cover for wildlife. These 
include some species that provide food as well as cover. 
The county agent or the Experiment Station can pro- 
vide additional information about the suitability of cer- 
tain trees for a specific use. . 

In table 8 the estimated potential annual acre yields 
of hardwoods and the site index also are given for the soils 
of Winneshiek County. The site index is the height, in 
feet, of the dominant trees in the stand at the age of 50 
years (9).2_ It refers to oaks and hickory trees on the 
uplands and to soft maples, elms, or cottonwood trees on 
the nearly level stream benches and bottoms. The esti- 
mates are for well-stocked, even-aged stands that have 
good tree density and that have been well managed. They 
are based on the experience and judgment of the wood- 
land conservationist and soil scientists. Most of the 
wooded areas in the county are producing far below their 
potential. Better management than is now practiced will 
be required to attain the yields shown. 


1Ttalic numbers in parentheses refer to Literature Cited, p. 223. 
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TarLE 3.—Soil ratings for the planting of trees and for 
woodland production 
[Absence of a site index or yield figure indicates that the soils 


have developed under prairie, and trees generally do not 
grow on them] 


Wood- Annual 
land Esti- (production 

Soil series and mapping unit suita- | mated | of hard- 

: bility site woods in 

| group! index | board feet 

; Der acre ? 
Alluvial land (Ab)_..------------- | 2 60 190 
Arenzville (Ar) 4 65 220 
Atkinson (AtB) S| Sec ou omeuieeeees 
Atterberry (AyA)__.-------------- 3 60 190 
Backbone (BaB, BaC, BaD)-___--_--- 1 50 125 

Bassett (BeA, BeB, BeC, BeC2, i 

BIB, BIC)___..._.-----------_- 3 53 140 
Bertrand (BnA, BnB)__.-----_-.-- 3 65 220 
Bixby (BoA, BoB, BoC2)..-.------ 3 50 125 
Burkhardt (BuB, BuC2)____------ Ty | eects Basehor ake, 
Calamine (CaA, CaB)_------------ Dh lesaciier Secs evel ety aise eae 
Calmer (CceB, CoC)... ns Dileeecedil set aeewees 
Camden (CdA, CdB, CdC)-_-.------ 3 62 195 
Caneck (Ce) | Secu Gu Sauer eree 
Canoe (Cf)_-.-------- 3 60 190 
Chaseburg (ChA, ChB) 3 63 200 
Chelsea (CIB, C/D)---. 1 56 155 
Clyde (CmB)-------- Qe ecesl ene om 
Coggon (CoB, CoC2)__.___.-_------ 3 53 140 
Colo and Otter (Cs)_-_._---_.----- Aopen aac Meee, au 
Colo-Otter-Ossian complex (Ct) --.- BO an tn ll Bee tte ae 
Dickinson (DcA, DcB, DcC, DcD)-- Dh eect eed mem ie See 
Donnan (DdB)__.---------------- DF | soe cee es sememeues, 
Dorchester (De)___--------------- 4 63 200 
Dorchester-Chaseburg- Volney com- 

plex (DgB)cccccsestucosececeus 4 60 190 
Dow (ORES nsec eee ce cee cesune 3 60 190 
Downs (DoA, DoB, DoC, DoD, 

DoE? DOF2) 2-2 sen - sess ce 3 68 250 
Downs and Tama (DtB, DtC, DtC2, 

DtO Qo 2: = costes eee 3 68 250 
Dubuque (DuC2, DuD2, DuD3, 

DuE?, Duk, DuFZ)..c2o.-nccce 3 60 190 
Fayette (FaA, FaB, FaC2, FaC3, 

FaD2, FaD3, FaE2, FaE3, FaF2, j 

Fak3;, FAG) occ sete unoc dnt | 3 68 | 250 
Festina (FeA, FeB)--------.------ 3 68 250 
Ployd.(PB) -22-cstseu se cece sees Bi aie in| cee ons 
Floyd-Clyde complex (FmB)-.____- ON es ec eobcemere 
Franklin, gray subsoil variant | 

NB icse eee seca Se cece eee 3 58 165 
Frankville (FrC, FrD2, FrE2).-__- | 3 60 190 
Hagener (HaA, HaB, HaD)-_---.--- DN Sea 2 lO oe eee 
Hayfield (HdA, HmA)------------ 3 58 165 
Huntsville (HuA, HuB)-.--------- Oe ra dchm en's aise lnc Aer ates 
Jaewin (Jad, JaB, JaC, JaD).--___- Ps | es et ee [eee ergy 
Kato (KaA, KdA, KsB, KsC)------ | Ren eee [eine peer eer es 
Kenyon (KyB)___--------- DB |etvegece| eas oceuss 
Lamont (LaB, LaC, LaD) 3 60 190 
Lamont, till subsoil variant (LdB)- 3 63 200 
Lawson and Kennebee (LkA, LmB) - Ae ioc Sit en Seba e es 

‘ Loamy colluvial lands (LnE, LnF)~. Oo wa eeuves asateceees 
Loamy terrace escarpments (LoF) -_ 3 60 190 
Marlean (MaB, MaC, MacC2, 

MaD2, MaD3, MaE2, Ma&3)--. T feasts ee ade eset 
Nasset (NaC2, NaD2, NaE2)_____-- 3 63 200 
Nordness (NoD, NoE).------------ 1 50 125 

Oran (Ord, OFB) 0. = 22 22 ne cee was 3 60 190 
Orwood (OsB, OsC2, OsD2, OsE2, 
» OsE3, Osk2) 222-2. eens 3 68 250 
Ossian: (Ot). 22scccek ee Seemeneos AAs tse Sol a once 
Ostrander (QuA, OuB, OuC)_-.-.-- BN pe ee tee OSS 
Otter-Lawson-Ossian complex (OvB)-- Bs epee (oe eer eee 
Otter-Ossian complex (Ow) --------! Ap | aioe eel eedeen ese. 
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Taste 3.—Soil ratings for the planting of trees and for 
woodland production—Continued 


Wood- Annual 

land Esti- jproduction 
Soil series and mapping unit suita- | mated | of hard- 
bility site | woods in 

| group! index ', board feet 

per acre ? 

Otter and Ossian, overwashed (Ox) | AM ia ster eiacarsosl head aad beeen 

Palsgrove (PaC2, PaD2, “PaD3, | 

PaE2, Pab3, PaF2)_---_---_-1-- | 3 63 200 
Peaty: muck (Pk) 2c: eocccecccee deed seleo see. ences 
Peaty muck, overwashed (Pw) _..__|--------]--------|---------- 
Racine (RaA, RaB, RaC, RaC2, 

Ra 2)e oes eo ee ee 3 60 190 
Renova (ReB, ReC, ReC2, ReD2, 

ReD3, ReE2, ReE3)__---------- 3 60 190 
Riceville (RfB)_....---.-------.~-- Be Wises rs ee Nie cr Bic cpa 
Rockton (RkA, RkB, RkC, RkD)-__ 2] eames es eee 
Rowley (RoA)____-_....------------ OA Naas acres ener Saget ba 
Rowley and Lawson, overwashed 

Weccceaey Se cesccseeeeed Cereal ne een 
Sattre (SbA, SbB, SbC2, SdA, 

Sd6, SdC2, SAO DQ occeecgaweuns 3 60 190 
Spillville (Sp)--.-..-------.---__- Ae | poe eceets | aceon 
Steep rock land (Sr)-_------------ 1 45 80 
Steep sandy land (SsF)____..------ 1 50 125 
Terril (TeA, TeB)__-----.-------- Be diene tier eee: 
Turlin (TgA, TgB)___--.----------! pees ne tare eee 
Volney (VcA, VcB, VoA, VoB)____- | 4 60 190 
Wauecoma (WcA, WcB, WcC, WceD)_ 3 63 200 
bidet aa (WdA, WdB, WoeA, 

CB) eet e eet ease sess Bo vee tes See ela 
Whalan (WhB, WhC2,) WhD2, 

WhE2, WhE3)___-------------- By 58 165 
Winneshiek (WkA, WkB, WkC, 

WkC2, WkD, WkE)__--~~------ 3 60 190 


! Refers to planting on all aspects. 
2 Figure given is for fully stocked, even-aged stands under a high 
level of management. : 


WOODLAND SUITABILITY GROUP 1 


The soils in this group generally are droughty be- 
cause of their slopes and their position, as on narrow 
ridgetops. They are also droughty because of their ex- 
tremely sandy texture, excessively drained sandy or 
gravelly subsoil, or a layer of rock close to the surface, 
Some areas of these soils are nearly level, but in other 
places the slopes are as steep as 14 percent. The soils 
that have slopes of between 0 and 14 percent have all 
exposures. Those that have slopes greater than 14 per- 
cent have northern and eastern exposures.” 

The trees suitable for planting are— 


Jack pine. 
Scotch pine. 


Kastern redcedar. 
Eastern white pine. 
European larch. 

The shrubs and trees suitable for planting for wild- 
life cover are— _ 

Eastern redcedar. Russian-olive. 
Honeysuckle. Wild plum, : 

In some areas of soils of this group, the slopes may 
be greater than 14 percent and have a southern or west- 
ern exposure. Because of the climatic extremes in such 
areas, growing conditions are Jess favorable than in 
areas where the.soils have slopes greater than. 14 percent 
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but where the slopes face north or east, The trees suitable 
for planting in these less favorable areas are— 


Eastern redcedar. Scotch pine. 
Jack pine, 

The shrubs and trees suitable for wildlife cover are— 
Eastern redcedar. Honeysuckle. 


WOODLAND SUITABILITY GROUP 2 
The soils in this group are similar to those of group 1, 
except that they are subject to repeated overflow. 
The trees suitable for planting are— 


Cottonwood. 
The shrubs and trees suitable for wildlife cover are— 
Honeysuckle. 


WOODLAND SUITABILITY GROUP 3 


In this group are deep, moderately permeable soils in 
coves, on second bottoms, and on nearly level to sloping 
uplands. The soils that have a slope range of between 
0 and 14 percent generally have all exposures. In places 
those that have slopes greater than 14 percent have 
northern and eastern exposures. The soils of this group 
generally are considered good for farming, and they are 
also favorable for wood crops. Competition from weeds 
is a serious threat to new plantings, however, and the 
weeds should be controlled. _ 

The trees suitable for planting are— 

Basswood. 

Black cherry. 
Black walnut. 
Cottonwood. 
Eastern white pine. 
Huropean larch. 


The shrubs and trees suitable for wildlife cover are— 
Multiflora rose. 


Green and white ash. 
Norway spruce, 

Red and white oak, 
Red pine. 

Scotch pine. 


Asiatic trailing raspberry. 


Dogwood. Nannyberry. 
Eastern redcedar. Ninebark. 
Hazelnut. Russian-olive, 
Honeysuckle. Wild plum. 


In some areas the soils may have slopes of 14 percent 
or more and have a southern or western exposure. In 
such areas growing conditions are less favorable for 
plants than in areas where the slopes are 14 percent or 
more but face north or east. The trees suitable for 
planting in these less favorable areas are— 


Black cherry. Green and white ash. 


Black walnut. Jack pine, 
Cottonwood. Norway spruce. 
Eastern redcedar. Red pine. 


Eastern white pine. 
The shrubs and trees suitable for wildlife cover are— 


Asiatic trailing raspberry. Multifiora rose. 


Chokecherry. Nannyberry. 
Eastern redcedar. Ninebark, 
Hazelnut. Russian-olive. 
Honeysuckle. Wild plum. 
Mulberry. 


WOODLAND SUITABILITY GROUP 4 
The soils in this group are the same as those in group 
38, except that they are subject to repeated flooding. 
The trees suitable for planting are— 


Cottonwood. 
Green ash. 


Hackberry. 
Soft maple. 
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The shrubs and trees suitable for wildlife cover are— 
Honeysuckle. 


WOODLAND SUITABILITY GROUP 5 _ 


The soils of this group are tight at a depth fairly 
near the surface. They are moderately permeable to 
very slowly permeable, and their texture ranges from 
clay loam to silty clay or clay. The ones that have a 
slope range of between 0 and 14 percent generally have 
all exposures. Those that have slopes of more than 14 
percent generally have northern or eastern exposures, 

The trees suitable for planting are— 

Cottonwood. 


Eastern redcedar, 
Eastern white pine.” 


Green ash. 
Hackberry. 
Norway spruce.” 


The shrubs and trees suitable for wildlife cover are— 


Dogwood. 
Eastern redcedar. 


Wildlife 


Winneshiek County supports many kinds of wildlife 
that contribute to the economy of the county and that have 
recreational value. White-tailed deer frequent the roll- 
ing wooded areas along streams. Many other game 
anunals, such as squirrel, fox, and cottontail rabbit, are 
hunted. Varying numbers of birds frequent the county. 
Wild turkeys have been stocked in this part of the State 
and have a limited population. The population of pheas- 
ant is increasing in the eastern part of the county. The 
streams are stocked with trout, and the Upper Iowa, 
pune and Yellow Rivers contain other kinds of game- 

sh. 

Cardinal Marsh, in the west-central part of the county, 
is a Federal game refuge. In that area a dam has been 
constructed, which impounds a spring-fed body of water 
about a quarter of a mile wide and a mile long. The 
refuge is used by ducks and geese for food and nesting. 
It is also used by many other birds and animals. 

Much can be done to increase the population of de- 
sirable wildlife in this county. Brushy or wooded areas 
can be fenced so that food and cover will not be destroyed. 
Areas that are too small to farm or that are inaccessible 
for cropping can be planted to grasses, shrubs, and trees. 
The borders of fields can also be planted to grasses and 
legumes. Those areas should be left unclipped, espe- 
cially during the nesting season for upland birds. 


Honeysuckle. 


Engineering Applications 


For a long time, engineers have studied soil character- 
istics that affect construction and have devised systems 
of soil classification based on those characteristics. Most 
of these studies have been at the site of construction be- 
cause general information about the soils of an area has 
not been readily available. 

With the use of a soil map for identification, however, 
engineering interpretations can be made that are highly 
useful for many purposes. It should be emphasized that 
they may not eliminate the need for sampling and test- 
ing at the site of specific engineering works involving 


? Plant only on the moderately permeable soils, 
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heavy loads and where the excavations are deeper than 
the depths of the layers reported. Furthermore, engi- 
neers and others should not apply specific values to the 
estimated values given for bearing capacity of soils. 
Nevertheless, the soil map is useful for planning more de- 
tailed field investigations and for suggesting the kinds of 
problems that may be expected. 

By using the information in a soil survey, the soils engi- 
neer can concentrate on the most important soil units. 
Then he can obtain a minimum number of soil samples for 
laboratory testing and can make adequate investigations 
of the soils at minimum. cost. 

This soil survey contains information that can be used 
by engineers to— 


1. Make studies of soil and land use that will aid 
in selecting and developing sites for industries, 
businesses, residences, and recreational areas. 

9,. Assist in planning and designing drainage and 
irrigation structures and in planning dams and 
other structures for water and soil conservation. 

3. Make reconnaissance surveys of soil and ground 
conditions that will aid in selecting locations for 
highways and airports and in planning more de- 
tailed soil surveys for the intended locations. 

4, Locate probable sources of sand and gravel for 
use in structures. 

5. Correlate pavement performance with types of 
soil, and thus develop information that will be 
useful in designing and maintaining pavements. 

6. Determine the suitability of soils for cross- 
country movement of vehicles and construction 
equipment. 

7. Supplement information obtained from other 
published maps and reports and from aerial 
photographs. 


Some of the terms used by the agricultural soil 
scientist may be unfamiliar to the engineer, and some 
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words, for example, soil, clay, silt, and sand may have 
special meanings in soil science. These and other special 
terms used in the soil survey are defined in the Glossary 
in the back of this publication. 


Engineering classification systems 


Most highway engineers classify soil materials in_ac- 
cordance with the system approved by the American 
Association of State Highway Officials (AASHO) (7). 
In this system soil materials are classified in seven 
principal groups. The groups range from A-1, consist- 
ing of gravelly soils of high bearing capacity, to A~T, 
which is made up of clayey soils having low strength 
when wet. 

Some engineers prefer to use the Unified soil classifi- 
cation system (6, 15). In this system, soil materials are 
identified as coarse grained (eight classes), fine grained 
(six classes), or highly organic. An approximate classi- 
fication can be made in the field. Estimated classifica- 
tions of the soils in Winneshiek County under both sys- 
tems are given in table 4. 


Soil engineering data and interpretations * 


Information and interpretations of most significance 
to engineers are presented in tables 4, 5, and 6. The 
data in table 4 are based on the test data in table 6, on 
information in other parts of the survey, and on experi- 
ence with the same kinds of soils in other counties. 
Table 6 presents laboratory test data for samples taken 
from selected soil profiles in Winneshiek County. Ad- 
ditional information can be obtained from other parts 
of the survey, especially from the sections “General Soil 
Map,” “Descriptions of the Soils,” and “Genesis, Classi- 
fication, and Morphology of Soils.” 


5 This subsection prepared by Ropert E. Buiarrerr, soils geolo- 
gist, Iowa State Highway Commission. 
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TasLe 4.—-Brief description of the soil 


' Depth 
Symbol Soil name Description of soil material and site from 
on map surface 
| | | 
| Inches 
Ab Alluvial land. Sandy, gravelly, or silty alluvial soil material that is excessively 1 
drained to poorly drained. On flat, low bottom lands. Subject 
to flooding. 
Ar Arenzville silt loam. Deep, noncalcareous alluvial soil material low in content of sand. 0-30 
| Well drained and on low bottom lands. No effective water | 30-46 
table. Surface layer low in content of organic matter, but con- | 
tent of organic matter medium to high below a depth of 20 
inches or more. Subject to frequent flooding. 
AtB Atkinson loam, 2 to 5 percent slopes. 30 to 50 inches of medium-textured glacial soil material of fairly | 0-13 
variable particle size. Underlain by bedrock, dominantly lime- | 13~36 
stone; well drained and on convex slopes in the uplands. No | 36-40 
effective water table. Surface layer medium in content of | 
: organic matter. | 
AyA Atterberry silt loam, 1 to 4 percent slopes. Deep, medium-textured loessal soil material. Somewhat poorly 0-14 
drained and on upland flats, in concave drainageways, or on 14-35 
ridgetops. A seasonal high water table is at a depth of 11% to 344 35-68 
feet. Surface layer medium in content of organic matter. 
BaB Backbone loamy sand, 2 to 5 percent slopes. | Less than 40 inches of fairly uniform loamy sand over bedrock, 0-8 
BaC Backbone loamy sand, 5 to 9 percent slopes. dominantly limestone. Exeessively drained and on convex 
BaD Backbone loamy sand, 9 to 14 percent slopes. slopes in the uplands. No effective water table. Low in con- 8-24 
tent of organic matter. 24-27 
BeA Bassett loam, 0 to 2 percent slopes. Deep, medium-textured glacial soil material of fairly variable 0-13 
BeB Bassett loam, 2 to 5 percent slopes. particle size. Moderately well drained and on convex slopes in 13~18 
BeC Bassett loam, 5 to 9 percent slopes. the uplands. A seasonal high water table is at a depth of about 18-50 
BeC2 Bassett loam, 5 to 9 percent slopes, moder- 4 feet. Surface layer medium in content of organic matter. A 
ately eroded. prominent stone line common at a depth of 18 to 24 inches. 
BIB Bassett silt loam, 2 to 5 percent slopes. Deep soil material consisting of 20 inches of windblown material 0-17 
BIC Bassett silt loam, 5 to 9 percent slopes. low in content of sand and of variable particle size. Well 17-24 
drained or moderately well drained and on convex slopes in the 24-43 
uplands. A seasonal high water table is at a depth of about 4 
feet. Surface layer medium in content of organic matter. 
BnA Bertrand silt loam, 0 to 2 percent slopes. About 40 inches of deep alluvial soil material low in content of 0-14 
BnB Bertrand silt loam, 2 to 5 percent slopes. sand. Well drained and in flat areas or on convex slopes. A 14-44 
seasonal high water table is below a depth of 4 feet. Surface 44-52 
layer low in content of organic matter. 
BoA Bixby loam, 0 to 2 percent slopes. 24 to 36 inches of variable, loamy soil material over gravelly sand. 0-7 
BoB Bixby loam, 2 to 5 percent slopes. Well drained and in flat areas or on convex slopes on terraces or 7-28 
BoC2 Bixby loam, 5 to 9 percent slopes, moder- uplands. No effective water table. Surface layer low in con- 28-32 
ately eroded. tent of organic matter. 32-44 
BuB Burkhardt soils, 0 to 5 percent slopes. 15 to 24 inches of fairly variable, loamy soil material over gravelly 0-7 
BuC2 Burkhardt soils, 5 to 14 percent slopes, sand, Excessively drained and in flat areas or on convex slopes 7-17 
moderately eroded. on terraces and uplands. No effective water table. Surface 17-42 
layer low in content of organic matter. 
CaA Calamine silty clay loam, 0 to 2 percent | As much as 30 inches of soil material that is low to medium in con- 0-16 
slopes. tent of sand and is underlain by shale. Poorly drained and in 
CaB | Calamine silty clay loam, 2 to 5 percent flat areas or on concave slopes in the uplands and on high benches. 16-28 
, slopes. A seasonal high water table is at a depth of 1% to 2% feet. 28-48 
Uppermost 10 to 16 inches high in content of organic matter. 
CcB | Calmar clay loam, 2 to 5 percent slopes. Less than 40 inches of clay loam of glacial origin. Soil material is 0-21 
CcC , Calmar clay loam, 5 to 14 percent slopes. of fairly uniform particle size and is underlain by shaly limestone 
bedrock. Well drained or moderately well drained and on con- 21-28 
vex or concave side slopes in the uplands. No effective water 
table. Uppermost 16 to 26 inches moderately high in content 28-33 
of organic matter. 3e 


See footnotes at end of table, 
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material and its estimated properties 


~ 1 
Classification Percentage passing sieve— | Avail- 
Permeability able | Reaction | Shrink-swell 
| | water potential 
USDA texture Unified AASHO No. 4 ; No. 10 | No. 200 capacity 
i | Inches per 
Inches per hour | inch of soil pH value 
Oe eed Stade (0) eee ene () a (1) «) | GQ | (1) ©) () ("). 
| 
Silt loam. _-_-_----- CL or ML_-.-| A-4 or A-6____- 100 100 | 95-100 0. 8-2. 5 0.18 6. 6-7. 3 | Moderate. 
Silt loam. _-_._____- CL or ML_._-| A-6 or A-7__--- 100 100 | 95-100 0. 8-2. 5 20 6. 6-7. 3 | Moderate to 
high. 
if 
VGA coerce eine oe ML or CL____) A-4 or A-6_____ 95-100 | 95-100 | 55-75 0. 8-2. 5 17 5. 6-7. 3 | Low. 
Clay loam_-_-.----- Clie cue eeude A-4 or A-6__-_- 85-100 | 80-95 50-75 0. 8-2. 5 .18 5. 1-6.0 | Moderate. 
Clay oc os asec! ys eee earn A-7-6__-------- 85-100 | 80-100 | 70-100 <0. 05 15 6. 6-8. 4 | High to 
none. 
Silt loam. _------.-- CL or ML.-.--) A-6 or A-7-6__- 100 100 ; 95-100 0. 8-2. 5 . 20 5. 6-6. 6 | Moderate, 
Silty clay Joam______ CL or ML____| A-7-6___-_-_-_- 100 100 | 95-100 0. 8-2. 5 18 5. 6-6. 0 | Moderate. 
Silt loam__-_-_------ CL or ML_.__| A~6 or A-7-6.-- 100 100 | 95-100 0. 8-2. 5 19 6. 1-7.3 | Moderate. 
Loamy sand to BMiseeicuses A-2-4..___----- 95-100 | 95-100 | 25-35 2. 5-5. 0 12 6. 1-6. 5 | Low. 
sandy loam. | 
Sandy loam____..--. SM_-_------- A-2-4___.--2-_- 95-100 | 95-100 | 25-35 2. 5~5. 0 il 6. 5-7. 0 | Low. 
2 2 Os eee | A-7-6__-------- 85-100 | 80-100 | 70-100 <0. 05 15 6. 2-82] (4). 
ee Clos weeetenas Pees selec 95-100 | 95-100 | 65-75 0. 8-2. 5 18 5. 6-6. 6 | Moderate. 
Loam 2___--.------- Clie uch tcce | A-6 or A-4_____ 90-95 80-95 55-65 0. 8-2. 5 16 4. 5-5.5 | Moderate. 
Sandy clay loam_-_-_-- SC or CL__-_.| A-4 or A-6.-_-- 90-100 | 85-100 | 30-65 0. 2-0. 8 16 | 4.5-6.0 | Moderate. 
Silt loam_--.------- CL or ML_-__)| A-4 or A-6----- 98-100 | 98-100 95-100 0. 8-2. 5 20 5. 1-6.6 | Moderate. 
Loan? jaccessencean| Clu ceco ot A-6 or A-4.__.. 90-95 | 80-90 55-65 0. 8-2. 5 16 4. 5-5. 5 | Moderate. 
LOG cccceeeeene Clee eens —6__.--.-.----| 90-100 | 85-100 | 55-75 0. 2-0. 8 16 5. 1-6. 0 | Moderate. 
Silt loam. _-_______- CL or MEL___.| A-6 or A-4____- 100 100 | 95-100 0. 8-2. 5 .18 6. 0-6. 8 | Moderate. 
| Silt loam_.--------- CL or ML_-..| A-6 or A-7-6._- 100 100 | 95-100 0. 8-2. 5 18 5. 4-6.2 | Moderate. 
| Loam to gravelly Chisvecec cans A=Giscopnctea 2 90-100 | 85-100 | 55-75 2. 5-5. 0 16 | 5.0-5.6 | Moderate. 
; clay loam. 
IOAN oe st te ee ene A-4 or A-6____- 90-100 | 85-100 | 55-75 0. 8-2. 5 15 | .6. 0-6. 6 | Low. 
Sandy clay loam___..- SC or CL...-- A-4 or A-6_..-_- 90-100 | 85-100 | 35-65 0. 8-2. 5 16 5. 4-6. 1 | Low. 
Sandy loam____--__- i> ee cere A-2._-- 2222-25 90-100 | 85-100 | 25-35 2. 5-5. 0 .12 | 5.4-6.1 | Low. 
Gravelly sand *.___- GM or SM____| A-1 or A-2.____ 45-90 5-85 10~-35 10+ . 02 5. 4-6. 2 | Low to 
none. 
Loam to sandy loam_| SM__.------- A-4 or A-2_____ 85-100 | 80-100 | 25-45 2. 5-5. 0 .16 | 60-66 | Low. 
Loam to sandy loam_| SM_-_._..---- A-4 or A-2____- | 85-100 | 80-100 | 20-45 2. 5-5. 0 .16 | 5. 6-6.2 | Low. 
Gravelly sand *_____- | GM or SM-_-_) A-i or A-2_-_.. 45-90 5-85 5-35 10+ .02} 5.46.4} None, 
| : 
Silty clay loam___-_-- | CL or CH___-) A-7-6___...2-_-- 90-100 | 85-100 | 85-100 0. 2-0. 8 . 20 6. 4-7. 4 | Moderate to 
| high. 
Silty clay_----2----- CH scecescece A-7-6__.------- 90-100 | 85-100 | 85-100 <0. 05 .15 |) 6.4-7.4 | High. 
Silty clay loam______ LO]: Gaara A-7-6_..--..---- 90-100 | 85-1006 | 85-100 <0. 05 <. 14 6. 8-7. 8 | High to 
' moderate. 
Clay loam. -_----.--- | CL or CH___-| A—6 or A—7-6___| 90-100 | 80-100 | 55-85 0. 2-0. 8 .18 6. 0-6. 6 ae to 
igh. 
Clay loam____.-___- CL or CH____} A~6 or A~7-6___| 90-100 | 80-100 | 55-85 0. 2-0. 8 .18! 6. 0-6. 6 as to 
igh, 
Clay___------------ Wilcosiosooes A-7-6.____-__-- 90-100 | 85-100 | 85-100 | <0. 05 ~15 6.4-7.2 High. 
Limestone_-.------- Q@sensecccee Dieses s ssescecd @) 0) MY |G & @® | | @). 
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Tasitr 4.—Brief description of the soil 


Symbol Soil name 

on map 

CdA Camden silt loam, 0 to 2 percent slopes. 

CdB Camden silt loam, 2 to 5 percent slopes. 

Cdce Camden silt loam, 5 to 9 percent slopes. 

Ce Caneek silt loam. 

GF Canoe silt loam. 

Cha Chaseburg silt loam, 0 to 2 percent slopes. 

ChB Chaseburg silt loam, 2 to 5 percent slopes. 

CIB Chelsea loamy fine sand, 1 to 5 percent 
slopes. 

CID Chelsea loamy fine sand, 5 to 14 percent 
slopes. 

CmB Clyde silt loam, 0 to 4 percent slopes. 

CoB Coggon loam, 2 to 5 percent slopes. 

CoC2 Coggon loam, 5 to 9 percent slopes, moder- 
ately eroded. 

Cs Colo and Otter silt loams. 

ct Colo-Otter-Ossian complex. 

DcA Dickinson sandy loam, 0 to 2 percent slopes. 

DcB Dickinson sandy loam, 2 to 5 percent slopes. 

DeC Dickinson sandy loam, 5 to 9 percent slopes. 

DeD Dickinson sandy loam, 9 to 14 percent slopes. 


See footnotes at end of table. 


Description of soil material and site 


At least 36 inches of medium-textured soil material that is low or 
medium in content of sand. Underlain by gravelly sand. Well 
drained and in flat areas or on convex slopes on terraces. No 
effective water table. Surface layer low in content of organic 
matter. 


Deep alluvial soil material low in content of sand. Somewhat 
poorly drained and on low bottom lands. _A seasonal high water 
table is at a depth of 4% foot to 2% feet. The surface layer is 18 
to 40 inches thick and is low in content of organic matter. 
The second layer is moderately high in content of organic matter. 


Deep alluvial soil material low in content of sand. Somewhat 
poorly drained and on low, flat terraces. A seasonal high water 
table is at a depth of 1% to 3% feet. Surface layer medium in 
content of organic matter. 


Deep soil material of local alluvium low in content of sand. Well 
drained and in flat areas or on convex slopes in the outlets of 
drainageways. Subject to frequent flooding of short duration, 
and additional material is deposited when the soils are flooded. 
No effective water table. Surface layer low in content of organic 
matter. 


Deep, uniform loamy sand. Excessively drained and on convex 
slopes on terraces and uplands. o effective water table. 
Surface layer low in content of organic matter. 


Deep soil material from glacial outwash. Low to medium in con- 
tent of sand. Poorly drained and in flat areas or on concave 
slopes in drainageways. A seasonal high water table is at a 
depth of 1 to 2 feet. The areas receive runoff and continual 
lateral seepage. Surface layer high in content of organic matter. 


Deep, medium-textured glacial soil material of variable particle size. 
Moderately well drained and on convex slopes in the uplands. A 
seasonal high water table is at a depth of 3 to 4 feet. Surface 
layer low in content of organic matter. A prominent stone line 
common at a depth of 18 to 24 inches. 


Colo: Deep, medium-textural alluvial soil material moderately 
low to high in content of sand and fairly uniform in particle size. 
Poorly drained and on flat bottom lands. A seasonal high water 
table is at a depth of 2 to 3 feet. Uppermost 30 to 40 inches high 
in content of organic matter. 


Otter: Deep, medium-textured alluvial soil material low in content 
of sand. Poorly drained and on flat bottom lands. A seasonal 
high water table is at a depth of 2 to 3 feet. Uppermost 30 to 40 
inches high in content of organic matter. 


For a description of the Colo and Otter soil material, see Colo and 
Otter silt loams; for a description of the Ossian soil material, see 
Ossian silt loam. 


Deep sandy loam. Excessively drained, and in flat areas or on 
convex slopes on uplands or terraces. No effective water table. 
Surface layer moderately low in content of organic matter. 


Depth 
from 
surface 


Inches 
12-25 
25-39 
39-60 

0-15 
15-32 
32-50 


0-8 
8-72 


0-34 
34-48 


0-19 
19-58 


0-11 
11-22 
22-33 
33-56 


0-10 
10-22 
22-40 
40-50 


0-22 


22-84 
34-52 


52-60 
0-26 


26-37 
37-58 


0-20 
20-28 
28-52 
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No. 200 


95-100 


55-85 
35-65 


5-15 
95-100 
95-100 
95-100 


95-100 | 


95-100 


95-100 
95-100 


10-30 
5-15 


95-100 
55-75 
55-75 
55-85 


65-75 
35-65 
35-65 
55-75 


95-100 


95-100 
85-100 


15-30 
95-100 


95-100 
95-100 


25-35 
25-85 
3-15 


Classification Percentage passing sieve— 
USDA texture Unified AASHO No. 4 | No. 10 
Silt loam__-----.-.- CL or ML__.-| A-4 or A-6-_._- 100 100 
Sitloamec costs CL. ssc scce cs Aa 6o-cscsece sce 90-100 | 85-100 
Silty clay loam to SC or CL_-_-- Fs ee ee 90-100 | 85-100 
sandy clay loam. 
Loamy sand_.------ SP or SM__.._ A-1 or A~2___-- 85-100 | 85-100 
Silt loam__._------- CL or ML.__-| A-4 or A-6-___- 100 100 
Silt loam__--.----.- CL or ML_.--| A-4 or A-6____- 100 100 
Silt loamis .os.-n2245 OL or ML_-.-}| A-6 or A-7-6_-- 100 100 
| Silt loam__..-.------ CL or ML_-_--| A-6 or A-7-6_.. 100 100 
Silt loam__.-_-_-_--- CL or ML___-| A-7-6____------- 100 100 
Silt loam__...------- CL or ML___-| A~4 or A-6_____ 100 100 
Silt loam_.-..----.-- CL or ML_-.-| A-6__----------- 100 100 
Loamy fine sand._._- NS Mugecccuced A-2-4_ +0202 oe 90-100 ; 85-100 
Sand.__.----------- 8M or SP____-. A-2 or A-1__--- 90-100 | 85-100 
Silt loam___.___---_- OL or ML_-__-| A-7-6 or A-8_- 100 100 
IOAN occ nt eee ee Oleecossouce OY coated oss. 85-100 | 80-100 
Loam and silt loam.__| CL.-_______- fe | 85-100 | 80-100 
Clay loam and cob- Chivecscucess A-6 or A-6-__-- 85-100 | 80-100 
bly sandy loam. 
Loam... ----------. CL or ML_.--| A-6 or A-4____- 95-100 | 95-100 
Sandy clay loam.?__._| SC or CL___-| A—4 or A-6_____ | 75-95 65-95 
Sandy clay loam__.-- SC or CL_.___- A-4 or A~6__--- | 90-100 | 85-100 
OGM = — se CU occmeaeen A-6____.--..---- 90-100 | 85-100 
Silt loam to silty OL or ML-_._-| A-6 or A-7-6._- 100 100 
clay loam. 
Silty clay loam_____- OL or ML_.--| A-7-6___._____- 100 100 
Silty clay loam--_---- MH or CL__..| A-7-6_-..--.--- 95-100 | 90-100 
Gravelly sandy loam.| SM or GM-_--| A-1 or A-2____- 50-90 | 20-95 
Silt loam_.--------- ML or OL__--| A-6 or A-7-6_.. 100 100 
Silt loam._..-------- ML or CL_.--| A-7-6__.._-.---- 100 100 
Silt loam.._.-.------ ML or CL__--| A-6 or A-7-6__- 100 100 
Sandy loam___------ SN Mecessccees 95-100 
Sandy loam__----_.. SM... esnc.- 95-100 
Loamy sand and SP or 8M___. 85-100 
sand. 


Avail- 
Permeability | able Reaction | Shrink-swell 
water potential 
capacity 
Inches per 
Inches per hour | inch of soil pH value 
8-2. 5 6. 2-6. 8 | Low to 
moderate. 
0. 8-2. 5 15 6. 2-6. 8 | Moderate. 
0. 8-2. 5 . 16 6. 2-6. 8 | Low. 
5. 0-10. 0 . 08 5. 8-6. 6 | None. 
0. 8-2. 5 18 7. 4-8. 4 | Low to 
moderate. 
0. 8-2. 5 21 6. 6-7. 2 | Low to 
moderate. 
0, 8-2. 5 . 22 6. 6-7. 0 | Low to 
moderate. 
0. 8-2. 5 5. 20 6. 1-6. 5 | Moderate. 
0. 8-2. 5 . 18 5. 1-6. 0 | Moderate. 
0. 8-245 .18 6. 4-7. 2 | Low to 
moderate. 
0. 8-245 18 6.4-7.2]| Low to 
moderate. 
§. 0-10-40 .05 | 65. 8-6. 4 | None. 
10 03 5. 8-6. 4 | None. 
0. 8-2. 5 - 21 6. 4-7. 4 | High. 
0. 8-2. 5 . 16 6. 4-7. 4 | Moderate. 
0, 8-2. 5 16 6. 4-7. 4 | Moderate. 
0. 8-2. 5 17 7. 0-7. 8 | Moderate, 
0. 8-2. 5 18 5. 6-6. 8 | Moderate. 
0. 8-2. 5 15 4. 8-5. 8 | Moderate. 
0. 2-0. 8 15 4. 8-5. 8 | Moderate. 
0. 2-0. 8 15 5. 0-5. 6 | Moderate. 
0. 8-2. 5 . 21 6. 5-7. 4 | High. 
0. 2-0. 8 . 18 6. 6-7. 4 | High. 
0. 8-2. 5 18 6. 6-7. 4 | High to 
moderate. 
5. 0-10. 0 - 08 6. 6-7. 4 | None. 
0. 8-2. 5 . 20 6. 4-7. 4 | Moderate to 
high, 
0. 8-2. 5 18 6. 4-7. 4 | High. 
0. 8-2. 5 18 6. 4-7. 4 | Moderate to 
high. 
2. 5-5. 0 13 5, 2-6. 0 | Low. 
2. 5-5. 0 12 5. 0-5. 6 | Low to none. 
5. 0-10. 0 . 083 5. 0-5. 6 | None. 
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Tasie 4.—-Brief description of the soil 


Depth 
Symbol Soil name Description of soil material and site from 
on map surface 
I 
DdB Donnan loam, 2 to 5 percent slopes. 20 to 40 inches of friable, medium-textural glacial soil material of — 
fairly variable particle size over firm till that resembles gumbo. 8-23 
Moderately well drained and on convex slopes in the uplands. 23-52 
A seasonal high water table is at a depth of 114 to 3% feet. Sur- 
face layer medium in content of organic matter. Commonly a 
prominent stone line at a depth of 18 to 24 inches. 
De Dorchester silt loam. Deep, calcareous soil material low in content of sand. Well 0-20 
drained and on low bottom lands. No effective water table. 
Surface layer low in content of organic matter, and buried soil 20-59 
medium to high in content of organic matter. 
DgB Dorchester-Chaseburg-Volney complex, 2 te | For a description of the Dorchester soil material, see Dorchester 
5 percent slopes. silt loam; for a description of the Chaseburg soil material, see the 
Chaseburg silt loams; and for a description of the Volney soil 
material, see the Volney channery silt loams. 
DhE3 Dow silt loam, 14 to 24 percent slopes, | Deep, gray, unleached, medium-textural loessal soil material low 0-11 
severely eroded. in content of sand. Well drained and on convex slopes in the 11-72 
uplands. A seasonal perched water table is at a depth of 4 feet. 
Low in content of organic matter. 
DoA Downs silt loam, 0 to 2 pereent slopes. Deep loessal soil material low in content of sand. Well drained 0-10 
DoB Downs silt loam, 2 to 5.percent slopes. and on convex slopes in the uplands. A seasonal perched water 10-30 
DoC Downs silt loam, 5 to 9 percent slopes. table is below a depth of 4 feet. Surface layer medium in con- 
DoD Downs silt loam, 9 to 14 percent slopes. tent of organic matter, except in severely eroded spots, where 30-50 
DoE2 Downs silt loam, 14 to 18 percent slopes, the content of organic matter is low. 
moderately eroded. 
DoF2 Downs silt loam, 18 to 24 percent slopes, 
moderately eroded. 
DtB Downs and Tama silt loams, 2 to 5 percent | Downs: For a description of the Downs soil material, see the 
slopes. Downs silt loams. 
Dtc Downs and Tama silt loams, 5 to 9 percent 
slopes. Tama: Deep loessal soil material low in content of sand. Well 0-15 
Dtc2 Downs and Tama silt loams, 5 to 9 percent drained and on convex slopes in the uplands. A seasonal high 15-33 
slopes, moderately eroded. water table is below a depth of 4 feet. Surface layer medium in 
DtD2 Downs and Tama silt loams, 9 to 14 percent content of organie matter. 33-47 
slopes, moderately eroded. 
Duc2 Dubuque silt loam, 5 to 9 percent slopes, 15 to 30 inches of loessal soil material over limestone bedrock. 0-6 
moderately eroded. Low in content of sand. Well drained and on convex slopes in 6-25 
DuD2 Dubuque silt loam, 9 to 14 percent slopes, the uplands. No effective water table. Surface layer low in 
moderately eroded. : content of organic matter. 25 
DuD3 Dubuque silt loam, 9 to 14 percent slopes, 
: severely eroded. 
DuE2 Dubuque silt loam, 14 to 18 percent slopes, 
moderately eroded. 
DuE3 Dubuque silt loam, 14 to 18 pereent slopes, 
severely eroded. 
DuF2 Dubuque silt loam, 18 to 30 percent slopes, 
moderately eroded. 
FaA Fayette silt loam, 0 to 2 percent slopes Deep loessal soil material low in content of sand. Well drained 0-7 
FaB Fayette silt loam, 2 to 5 percent slopes. and on convex slopes in the uplands. A seasonal perched water 7-46 
FaC2 Fayette silt loam, 5 to 9 percent slopes, mod- table is below a depth of 4 feet. Low in content of organic 46-80 
erately eroded. | matter. 
FaC3 Fayette silt loam, 5 to 9 percent slopes, | 
severely eroded, 
FaD2 Fayette silt loam, 9 to 14 percent slopes, 
moderately eroded. 
FaD3 Fayette silt loam, 9 to 14 percent slopes, 
severely eroded.” 
FaE2 Fayette silt loam, 14 to 18 percent slopes, | 
moderately eroded. | 
FaE3 Fayette silt loam, 14 to 18 percent slopes, | | 
severely eroded. i 
FaF2 Fayette silt loam, 18 to 24 percent slopes, j 
moderately eroded. 


See footnotes at end of table. 


WINNESHIEK COUNTY, IOWA 115 


material and its estimated properties—Continued 


| | 
Classification. Percentage passing sieve— Avail- \ 
_ . Permeability | able Reaction |Shrink-swell 
| water potential 
USDA texture Unified AASHO No. 4 | No. 10 | No. 200 capacity j 
Inches per 
Inches per hour | inch of soil | pH value 
HOaMe wesc eoee ee Cle 2sce2zeeu A-6 or A-4_.__- 95-100 | 95-100 | 65-75 0. 8-2. 5 .16 | 6 2-6.8 | Moderate. 
Clay loam ?___.----- Wiss cuccceek A-6 or A-4_____ 85-95 80-95 50-75 0. 2-0. 8 .16/ 5.05.6 | Moderate. 
BY een ecw ae CHoccrcae: == Ae 726s ccaeedss 85-100 | 80-100 | 70-100 <0. 05 115 | 5.46.4 | High. 
Silt loam_._.------- CL or ML_._.| A-4 or A-6___-- 100 100 | 95-100 6. 8-2. 5 18 7.48.2 | Low to 
moderate. 
Silt loam_..-------- OL or Mi___-| A-6 or A-7-6-_-_-|. 100 100 | 95-100 0. 8-2. 5 . 20 6. 5-7. 2 | Moderate. 
Silt loam___-------- CL or ML__.-| A-4 or A-6___-. 100 100 | 95-100 | G. 8~2.5 .17 7. 2-7.6 | Moderate. 
Silt loamnn< sses244 | CL or ML_._-] A-4 or A-6._--- 100 100 | 95-100 0. 8-2. 5 17 7. 4-8. 2 | Moderate. 
Silt loam_-_-------- CL or ML___-| A 4 or A-6____- 100 100 | 95-100; 0.8-2.5 . 20 5. 6-6.8 | Moderate. 
Silty clay loam------ oe A~7-6__.------- 100 100 | 95-100 0. 8-2. 5 .19 5. 0-5. 8 | Moderate 
to high. 
Silt loam...-------- CL or ML__.-| A~6 or A-7-6-.- 100 100 | 95-100 | 0.8-2.5 . 18 5. 0-5. 8 | Moderate 
] to high. 
Silt loam_..--.----- CL or ML__--] A—4 or A-6_____ 100 100 | 95-100 | 0.8-2.5 .2t 5. 6-6. 8 | Moderate. 
Silty clay loam___.--| CL-_-------- A-7-6_-_.------ 100 100 | 95-100 | 0.8-2.5 .19 | 52-60 woe 
to high. 
Silt loam____------- CUbes.cesecce A-6 or A-7-6___ 100 100 | 95-100 0. 8-2. 5 18 5, 2-6. 0 | Moderate 
to high. 
Silt loam_-.---.---- CL or ML_---| A-4 or A~6____- 100 100 | 95-100 | 0. 8-2.5 .18 | 5.6-6.8 | Moderate. 
Silt loam and silty Chis ccenncee. APTbcuseeecs 100 100 | 95-100 | 08-25 |! .19 | & 0-5. 8 | Moderate 
clay loam. to high. 
Clay and limestone_.-) CH_--------- A-7-6_.----.2-- 85-100 | 80-100 | 70-100 <0. 05 .15 | 6 2-8, 4 | High to 
none. 
Silt loam__-..--..--- ML or CL_._.| A-4 or A-6___-- 100 100 | 95-100 0. 8-2. 5 18 6. 0-6. 8 | Moderate. 
Silty clay loam___.--- Chis nec tee A-7-6__-----__- 100 | 100 | 95-100 0. 8-2. 5 19 5. 0-5. 8 Ronee 
to high. 
Silt loam__._____--- CL or MEL__--} A-6 or A-7-6___ 100 100 | 95-100 8-2. 5 .18 | 5. 0-5. 8 | Moderate. 
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SOIL SURVEY 


Tas.E 4.—Brief description of the soil 


if 
| Depth 
Symbol | Soil name Description of soil material and site from 
on map surface 
Inches 
FaF3 Fayette silt loam, 18 to 24 percent slopes, 
severely eroded. 
FaG Fayette silt loam, 24 to 35 percent slopes. 
FeA Festina silt loam, 0 to 2 percent slopes. Deep, medium-textured alluvial soil material low in content of 0-12 
FeB Festina silt loam, 2 to 5 pereent slopes. sand. Well drained and in flat areas or on convex slopes on 12-38 
terraces. A seasonal high water table is below a depth of 4 
feet. Surface layer medium in content of organic matter. 38-68 
FIB Floyd loam, 0 to 5 percent slopes. Deep, medium-textured glacial soil material of variable particle 0-15 
size. Somewhat poorly drained and in flat areas or on concave 
or convex slopes in drainageways in the uplands. A seasonal 15-42 
high water table is at a depth of 1 to 3% feet. Surface layer 42-50 
high in content of organic matter. In places a prominent stone 
line is at a depth of 18 to 30 inches. 
FmB Floyd-Clyde complex, 0 to 4 percent slopes. For a description of the Floyd soil material, see Floyd loam, 0 to 5 
percent slopes; for a description of the élyde soil material, see 
Clyde silt loam, 0 to 4 percent slopes. 
FnB Franklin silt loam, gray subsoil variant, 2 to | 15 to 40 inches of windblown soil material low or moderately low 0-6 
5 percent slopes. in content of sand and underlain by medium-textured glacial 6-26 
material of variable particle size. Somewhat poorly drained 
and in flat areas or on concave or convex slopes in drainageways 26-68 
in the uplands. A seasonal high water table is at a depth of 
1% to 3% feet. Surface layer medium in content of organic 
matter. 

Frc Frankville silt loam, 5 to 9 percent slopes. 15 to 30 inches of loessal soil material that is low in content of sand 0-6 
FrD2 Frankville silt loam, 9 to 14 percent slopes, and is underlain by limestone bedrock. Well drained and on 6~23 
moderately eroded. convex slopes in the uplands. No effective water table. Sur- 

FrE2 Frankville silt loam, 14 to 18 percent slopes, face layer medium in content of organic matter, except in 23-28 
moderately eroded. | voy eroded spots, where the content of organic matter is 

ow. 
HaA Hagener loamy sand, 0 to 2 percent slopes. Deep, uniform windblown soil material or outwagh soil material 0-9 
HaB Hagener loamy sand, 2 to 5 percent slopes. high in content of sand. Excessively drained and in flat areas or 9-18 
HaD Hagener loamy sand, 5 to 14 percent slopes. on convex slopes on terraces or uplands. No effective water 18-60 
table. Surface layer moderately low in content of organic 
matter. 
HdA Hayfield loam, deep, 0 to 3 percent slopes. 36 to about 45 inches of medium-textured soil material over 0-11 
gravelly sand. Somewhat poorly drained and in flat areas or on 11-40 
convex slopes of terraces. A seasonal high water table is at a 
depth of 2 to 3 feet. Surface layer medium in content of organic 
matter. 40-45 
HmA Hayfield loam, moderately deep, 0 to 4 per- | 24 to 36 inches of medium-textured soil material over gravelly 0-9 
cent slopes. sand. Somewhat poorly drained and in flat areas or on convex 9-26 
slopes on terraces. A seasonal high water table is at a depth of 
2 to 3 feet. Surface layer medium in content of organie matter. 26-44 
HuA Huntsville silt loam, 0 to 2 percent slopes. Deep soil material in local alluvium and low in content of sand. 0-31 
HuB Huntsville silt loam, 2 to 6 percent slopes. Well drained and in flat areas or on convex slopes in the outlets of 
drainageways. Subject to frequent flooding of short duration, 31-64 
and additional material is deposited when the soils are flooded. 
No effective water table. Surface layer is 20 to 40 inches thick 
and is medium in content of organic matter. 
JaA Jacwin loam, 0 to 2 percent slopes. 15 to 380 inches of glacial outwash soil material that is underlain by 0-19 
JaB Jacwin loam, 2 to 5 percent slopes. shale and is of uniform particle size. Somewhat poorly drained 
Jac Jacwin loam, 5 to 9 percent slopes. and in flat areas or on concave or convex slopes in the uplands. 19-27 
JaD Jacwin loam, 9 to 14 percent slopes. The areas in many places resemble benches. A seasonal high 27-48 


water table is above the shale. Surface layer high in content of 


organic matter. 
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material and its estimated properties—Continued 


Classification Percentage passing sieve— Avail- 
Permeability} able | Reaction 
water 
USDA texture Unified AASHO No. 4 | No. 10 | No. 200 capacity 
| 
| Inches per 
| Inches per hour | inch of soit pH value 
Silt loam__.-------- CL or ML__._) A-4 or A-6__.-- | 100 100 95-100 | 0, 8-2.5 20 | 5.66.6 
Silt loam___.___---- iss scscace A-6 or A-7-6___ 100 100 | 95-100 | 0. 8-2.5 18 | 5.46.2 
Silt loam____---.---- Ole szeseeesse A-6 or A~7-6_-- 100 100 | 95-100 | 0, 8-2.5 18 | 5.46.2 
Loam io gritty silty | OL or CL_.--) A-6 or A-7-6___|; 85-100 | 80-100 | 55-75 0. 8-2. 5 20 6, 4-7, 2 
elay loam 
Loam. ._----------- CL or 8C___-_ A-6 or A-4____- 75-100 | 70-95 | 35-75 0. 8-2. 5 -17 | 5. 8-7.2 
Clay loam_____-_--- Clie 25 tesene Boe seceedeesic 85-100 | 80-100 | 55-75 0, 2-0, 8 -17 | 5. 87.8 
Silt loam.._...22- 2. 95-100 | 95-100 | 0. 8-2.5 .20 | 5.46.2 
Silt loam and silty 95-100 | 95-100 0, 8-2. 5 .18 4, 8-5. 6 
clay loam. 

O8M abe ccee coe 85-100 | 55-75 0. 2-0. 8 16 | 5, 2-6. 2 
Silt loam___-..-.-_- CL or ML-___| A-4 or A-6__-_- 100 100 | 95-100 | 0.8-2.5 .20 | 6.0-6.8 
Silt loam and silty Bad cates ie A-6 or A-7-6__- 100 100 | 95-100 | 0, 8-2.5 . 18 5. 8-6. 4 

clay loam. 
Clay and fragments | CH_._--..-_- A-7-6_.-------- 85-100 | 80-100 | 70-100 |<0. 05-5. 0 .15 | 64-8, 2 
of limestone. 
SM__.--.---- 100 | 95-100 | 10-30 5. 0-10. 0 -04|) 5.668 
SP or SM____ 100 | 95-100 | 5-20 5. 0-10. 0 .03 | 5464 
SP or SM___- 100 | 95-100 | 0-20 10+ .03 | 5464 
hoame. ee cee || Cee lee aes Ar Olise's es sewn 90-100 | 90-100 | 55-75 0. 8-2. 5 16 | 60-68 
Loam, light clay CL or 8C___.. A-2 or A-6___-- 90-100 | 85-100 | 30-65 0, 8-2. 5 15 | 5.0-5.6 
loam, and sandy 

loam. 

Gravelly sand___.--- SM or SW____| A-2 or A-1____- 85-100 | 80-100 | 0-20 10+ 02 5. 0-5. 6 
Loam. «05s CL or ML.__-| A-6 or A-4_____ 90-100 | 90-100 | 55-75 0. 8-2. 5 16 | 6068 
Sandy clay loam_____ CL or SC____- A-2 or A-6____- 90-100 | 85-100 | 30-65 0. 8-2. 5 15 5. 0-5. 6 
Gravelly sand_____.- SM or SW___.| A-2 or A-1____- 85-100 | 80-100 | 0-20 10+ -02| 5.0-5.6 
Silt loam__-_.------ CL or ML__--| A-6 or A-7-6___ 100 100 | 95-100 | 0. 8-2.5 21 6. 4-7. 4 
Silt loam__-_-_------ CL or ML_..-| A-6 or A-7-6___ 100 100 | 95-100 | 0. 8-2.5 -20) 647.4 
LOAM. scsseee55el2 CL or OL___-| A-6 or A-7-6.__} 85-100 | 80-100 | 55-75 0. 8-2. 5 17) 6.47. 

0am. Soo ese le Oli cscueses jArOecscce ee 85-100 | 80-100 | 55-75 0. 8-2. 5 .16) 647.2 
Silty clay loam and 2): Eee | A-7-6___.---_-. 85-100 | 80-100 70-100 <0. 05 <.15 | 64-76 

silty clay shale. | | 
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Shrink-swell 
potential 


Moderate. 
Moderate 
to high. 
Moderate 
to high. 


Moderate 

to high. 
Moderate. 
Moderate. 


Moderate. 
Moderate 

to high. 
Moderate. 


Moderate. 

Moderate 
to high. 

High. 


None. 
None. 
None. 


Moderate. 
Low to 
moderate. 


None. 


Moderate. 

Low to 
moderate, 

None. 


Moderate 
to high. 
Moderate 
to high. 


Moderate 
to high. 

Moderate. 

High. 
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SOIL SURVEY 


TasLe 4.— Brief description of the soil 


Symbol Soil name 

on map 

KaA Kato loam, moderately deep, 0 to 4 percent 

slopes. 

KdA Kato loam, deep, 0 to 4 percent slopes. 

KsB Kato loam, deep, clay shale substratum, 1 to 

5 percent slopes. 
KsC Kato loam, deep, clay shale substratum, 5 to 
9 percent slopes. 

KyB Kenyon loam, 2 to 5 percent slopes. 

LaB Lamont sandy loam, 1 to 5 percent slopes. 

Lac Lamont sandy loam, 5 to 9 percent slopes. 

LaD Lamont sandy loam, 9 to 14 percent slopes. 

LdB Lamont sandy loam, till subsoil variant, 2 to 

9 percent slopes. 

LkA Lawson and Kennebec silt loams, 0 to 2 
| percent slopes. I 
| 
| 
| 

LmB Lawson silt loam, 2 to 5 percent slopes. 

LnE Loamy colluvial land, 9 to 18 percent slopes. ; 

LnF Loamy colluvial land, 18 to 24 percent slopes. 

LoF Loamy terrace escarpments, 16 to 30 percent 

slopes. 

MaB Marlean loam, 2 to 5 percent slopes. 

MaC Marlean loam, 5 to 9 percent slopes. 

MaC2 Marlean loam, 5 to 9 percent slopes, moder- 

ately eroded. ; 

MaD2 Marlean loam, 9 to 14 percent slopes, moder- 


ately eroded. 


, Description of soil material and site 


Depth 
from 
surface 


36 to 42 inches of glacial outwash soil material over outwash of 
gravelly sand of uniform particle size. Somewhat poorly 
drained and in flat areas, on concave slopes of terraces, or in 
drainageways iu the uplands; a seasonal high water table is at a 
depth of 144 to 3 feet. Surface layer high in content of organic 
matter. 


36 to 42 inches of glacial outwash soil material of uniform particle 
size. Underlain by sandy material over clayey shale that is with- 
in 4 feet of the surface. Somewhat poorly drained and in flat 
areas or on concave or convex slopes in the uplands. The areas 
in many places resemble benches. A seasonal high water table 
is at. a depth of 1% to 3% feet. Surface layer high in content of 
organic matter. : 


24 to 36 inches of glacial outwash soil material of uniform particle 
size over outwash of gravelly sand. Somewhat poorly drained 
and in flat areas, on concave or convex terraces, or in drainage- 
ways in the uplands. A seasonal high water table is at a depth of 
1% to 2% feet. Surface layer high in content of organic matter. 


Deep, medium-textured, glacial soil material of variable particle 
size. Moderately well drained and on convex slopes in the 
uplands. A seasonal high water table is between a depth of 3 
and 4 feet. Surface layer medium in content of organic matter. 
Prominent stone line common at a depth of 18 to 24 inches. 


Deep soil material of uniform sandy loam. Excessively drained 
and in flat areas or on convex slopes of uplands or terraces. No 
effective water table. Low in content of organic matter. 


15 to 36 inches of uniform sandy loam of windblown material or 
outwash over medium-textured glacial material. Well drained 
and on convex slopes in the uplands. Has a seasonal perched 
water table above the junction of the glacial till and windblown 
material for short periods. Low content of organic matter. 


For a description of the Lawson soil material, see Lawson silt 
loam, 2 to 5 percent slopes. 


Kennebec: 
Well drained and on bottom lands. No effective water table. 
Moderately high content of organic matter to a depth of at least 
42 inches. 


Deep, medium-textured alluvial soil material low in content of 


sand. Somewhat poorly drained and in flat areas or on concave | 


or convex slopes of terraces. A seasonal high water table is at a 
depth of 144 to 34 feet. The surface layer is 20 to 40 inches thick 
and is high in content of organic matter. 


Deep, medium-textured colluvial soil material low to high in con- 
tent of sand and of uniform particle size. Well drained and on 
convex slopes in the uplands. A seasonal high water table is 
below a depth of 4 feet. The surface layer is 6 to 30 inches thick 
and is medium to low in content of organic matter. 


Uppermost soil material loamy; in places gravelly or sandy material 
is below a depth of 20 inches. Well drained to excessively 
drained and on convex slopes of esearpments. No effective 
water table. Content of organic matter generally low. 


Less than 15 inehes of loam of fairly uniform particle size over 
fragmented, earthy limestone bedrock. Well drained to ex- 
cessively drained and on convex slopes in the uplands. No 
effeetive water table. Surface layer moderately low in content of 
organie matter. 


Deep alluvial soil material low in content of sand. | 


Inches 
0-17 


17-37 
37-43 


0-14 
14-30 


30-44 
44 


0-15 
15-27 
27-42 


0-12 
12-65 


0-12 
12-21 
21-47 
47-54 


0-7 
7-20 
20-72 


0-47 


0-29 
29-50 


0-14 


14-48 


0-42 


0-12 
12-48 
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Classification Percentage passing sieve— Avail- | 
|Permeability | able | Reaction | Shrink-swell 
water, potential _ 
USDA texture Unified AASHO No. 4 | No. 10 | No. 200 capacity 
| 
i Inches per 
Inches per hour | inch of soil pH value 
Loam_-_------------ OL or CL__..| A-6 or A-7-6__.; 85-100 | 80-100 ; 55-75 0. 8-2, 5 .17 | 5. 8-7, oe 
to high. 
Loam. _------.----- Cisse 25s AS6-coosuseces 85-100 | 80-100 | 55-75 0. 8-2, 5 .16 | 5.66.6 | Moderate. 
Gravelly loamy sand_| SM or GM___| A-1 or A-2-4___| 50-90 | 20-95 | 15-30 10+ .03 | 5. 6-66 | None. 
Leaitinsec oe CL or OL___-| A-6 or A-7-6__.| 85-100 | 80-100 | 55-75 0. 8-2. 5 17 | 64-72 Model 
to high. 
Loam to clay loam.__| CL------~-_- A652 ecccuss2 85-100 ; 70-100 | 55-75 0. 8-2. 5 .16 | 64-7.2 | Moderate. 
Sandy loam to sand_.| SM or GM_-_-| A-2-4____-__-. 50-90 | 20-95 15-30 5, 0-10, 0 . 03 6. 4-7. 2 | Low to none. 
Shale material or § | CH.____-___- A-7-6_-..------ 85-100 | 80-100 | 70-100 <0. 05 <2 15 6. 4-7. 6 | High. 
shaly limestone. 
Loam_--_--.------- OL or CL__--| A-6 or A-7-6__.| 85-100 | 80-100 | 55-75 0, 8-2. 5 -17/) 587.0 se 
to high. 
DGG, eke ee ene Cleecee.o3e8 A-6__..-------- ; 85-100 | 70-100 | 55-75 0, 8-2. 5 16 5. 6-6. 6 | Moderate. 
Gravelly loamy sand_| SM or GM-_-_| A-1 or A-2-4__-| 50-90 20-95 15-30 10+ . 03 5. 6-6. 6 | None. 
80-100 | 55-75 0. 8-2. 5 21 6. 6-7. 2 | Moderate. 
80-100 | 55-75 0. 2-0. 8 .16 | 5.46.4 | Moderate. 
Sandy loam... ------_ 8M or ML_.-| A-2 or A-4.___- 85-100 | 80-100 | 25-55 2. 5-5. 0 12 5, 6-6. 6 | Low to none. 
Sandy loam__--.-__.| SM-_-_.-. --| A-2 or A-4___.- 85-100 | 80-100 | 25-45 2. 5-5. 0 12] 5.46.2 | Lowtonone. 
Light loam__-_.____- CL or SM-_..-| A-4 or A-2__--- 85-100 | 80-100 | 25-65 2. 5-5. 0 .12 | 5.46.2 | Lowtonone. 
Sande cccscevecdancs SP or SM_.2-! A-2___--- tai 85-100 | 80-100 0-15 10+ . 03 5. 6-6. 2 | None. 
Sandy loam_________ SMeen2 esse A-2 or A~4____. 85-100 | 80-100 | 25-45 2, 5-5. 0 12 | 5.6-7.0 | Low. 
Sandy loam__.__.___ a A-2 or A-4_____- 85-100 | 80-100 | 25~45 2, 5-5. 0 12 5, 4-6. 2 | Low. 
OAM oe a (6] Peeeemeres ee 85-100 | 80-100 | 55-75 0. 2-0, 8 15 4, 8-6. 0 | Moderate. 
Silt loam__-.-._..-_- OL or ML_-_-_-| A-6 or A-7-6__. 1060 100 | 95-100 ; 0, 8-2.5 21 | 6.6-7.2 | Moderate 
to high. 
Silt loam_......._.--] ML or OL___-| A-6 or A-7-6_._ 100 100 | 95-100 | 0, 8-2,5 .21 | 6. 2-6.8 | Moderate 
| H to high. 
Silt loam..-..__. -.-- CL or ML___-| A-6 or A-7-6___ 100 | 100 | 95-100 | 0.8-2.5 -19 | 606.8 | Moderate 
to high. 
Loam._-_---.----- esi) Oi scoeo te! | A-6 or A~4_____ 90-100 | 80-100 | 50-75 0. 8-2. 5 .15 | 6.2-7,4 | Moderate. 
Loam..----------.- ae eo Coe eee A-6 or A-4___ 90-100 ; 80-100 | 50-75 0, 8-2, 5 15 5. 6-7. 2 | Moderate 
to low. 
Loam and sandy CL or SM.____} A-4 or A-2_..-_ 85-100 | 80-100 | 30-75 0. 8-2, 5 715} 5.46.4 Low to 
loam. moderate, 
Loam__-.---.------- (©) Ciera ree one A-4 or A-6___.- 85-100 , 80-100 | 55-75 0. 8-2, 5 .16 | 5.46.4 | Low to 
} moderate, 
Loam and frag- CP newes eae A-1L__. 22-8 5-30 §-25 0-10 2, 5-10. 0 >.10; 62-8. 2 | Low to 
mented limestone. none. 
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SOIL SURVEY 


Taste 4.—Brief description of the soil 


Symbol 
on map 


Soil name 


Description of soil material and site 


Depth 
from 
surface 


MaD3 
MaE2 
MaE3 


NaC2 
NaD2 
NaE2 


NoD 
NoE 


OrA 
OrB 


OsB 
OsC2 


OsD2 
OsE2 
OsE3 
OsF2 


Ot 


OuA 
OuB 
OuCc 


OvB 


Ow 
Ox 


PaC2 
PaD2 
PaD3 
PaE2 
PaE3 
PaF2 


Marlean loam, 9 to 14 percent slopes, 
severely eroded. 

Marlean loam, 14 to 24 percent slopes, 
moderately eroded. 

Marlean loam, 14 to 24 percent slopes, 
severely eroded. 

Nasset silt loam, 5 to 9 percent slopes, 
moderately eroded. 

Nasset silt loam, 9 to 14 percent slopes, 


moderately eroded. 
Nasset silt loam, 14 to 18 percent slopes, 
moderately eroded. 


Nordness silt loam, 5 to 14 percent slopes. 
Nordness silt loam, 14 to 24 percent slopes. 


Oran loam, 0 to 2 percent slopes. 
Oran loam, 2 to 5 percent slopes. 


Orwood silt loam, 2 to 5 percent slopes. 

Orwood silt loam, 5 to 9 percent slopes, 
moderately eroded. ‘ 

Orwood silt loam, 9 to 14 percent 
moderately eroded. 

Orwood silt loam, 14 to 18 percent 
moderately eroded. 

Orwood silt loam, 14 to 18 percent 
severely eroded. 

Orwood silt loam, 18 to 30 percent 
moderately eroded. 


slopes, 
slopes, 


slopes, 


Ossian silt loam. 


Ostrander loam, 0 to 2 percent slopes. 
Ostrander loam, 2 to 5 percent slopes. 
Ostrander loam, 5 to 9 percent slopes. 


Otter-Lawson-Ossian complex, 1 to 4 percent 
slopes. 

Otter-Ossian complex. 

Otter and Ossian silt loams, overwashed. 


Palsgrove silt loam, 5 to 9 percent slopes, 
moderately eroded. 

Palsgrove silt loam, 9 to 14 percent slopes, 
moderately eroded. 

Palsgrove silt loam, 9 to 14 percent slopes, 
severely eroded. 

Palsgrove silt loam, 14 to 18 percent slopes, 
moderately eroded. 

Palsgrove silt loam, 14 to 18 percent slopes, 
severely eroded. 

Palsgrove silt loam, 18 to 24 percent slopes, 
moderately eroded. 


See footnotes at end of table. 


slopes, | 


30 to 50 inches of loessal soil material of low sand content over 
limestone bedrock. Well drained and on convex slopes in the 
uplands. No effective water table. Surface layer medium in 
content of organic matter. 


Less than 15 inches of loamy soil material over limestone bedrock. 
Well drained to excessively drained and on convex slopes in the 
uplands. No effective water table. Surface layer low in content 
of organic matter. 


Deep, medium-textured, glacial soil material of variable particle 
size. Somewhat poorly drained and in flat areas, on concave or 
convex slopes in the uplands, or in drainageways in the uplanue: 
A seasonal high water table is at a depth of 1 to 3% feet. Surface 
layer medium in content of organic matter. In places a promi- 
nent stone line at a depth of 18 to 28 inches ; 


Deep, medium-textured, windblown soil material moderately low to 
medium in content of sand. Well drained and on convex slopes 
in the uplands. A seasonal high water table is below a depth of 
4 feet. Surface layer medium in content of organic matter, 
except in severely eroded areas, where the content of organic 
matter is low. 


Deep, medium-textured alluvial soil material low in content of 
sand. Poorly drained and in flat areas or on concave slopes of 
very low terraces or narrow bottom lands. Has a seasonal high 
water table. 


Deep, medium-textured, glacial soil material of variable particle 
size. Well drained and on convex slopes in the uplands. 
seasonal high water table is at a depth of 344 to more than 5 feet. 
Surface layer medium in content of organic matter. A promi- 
nent stone line common at a depth of 18 to 24 inches. 


For a description of the Otter soil material, see Colo and Otter silt 
loams; for a deseription of the Lawson soil material, see Lawson 
silt loam, 2 to 5 percent slopes; for a description of the Ossian soil 
material, see Ossian silt loam. 


30 to 50 inches of medium-textured loessal soil material that is low 
in content of sand and is underlain by limestone bedrock. Well 
drained and on convex slopes in the uplands. No effective water 
table. Low in content of organic matter. 


Inches 


0-15 
15-37 


37-42 
42 


0-5 

5-12 
12-18 

0-14 


14-42 
42-50 


0-8 
8-50 
50-60 


0-15 
15-42 


42-50 
0-18 


18-24 
24-55 


0-6 
6-40 


40-42 
A2 
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material and its estimated properties—Continued 


Classification Percentage passing sieve— 

USDA texture Unified AASHO No. 4 | No. 10 | No. 200 

Silt loam_.--._----.- CL or ML.__-| A~4 or A-6_-_-. 100 100 | 95-100 

Silt loam and silty ceca nase A-7 or A-6_..__ 100 100 | 95-100 
elay loam. 

NAY secu eeeeleoces ss 80-100 | 70-100 
Limestone._-._.--.-- 0) (0) 
Silt loam.__-...----- 100 } 95-100 
Silt loam and silty Chiz2.ce.ceces A-6 or A-7-6___| 95-100 | 95-100 | 90-100 

clay loam. 
Clay and limestone._.| CH_.---.._-- A-7-6.000--20-- 85-100 | 80-100 | 70-100 
Loam. 242022 8e ue CL or ML_.--} A-6---...-....- 85-100 | 80-100 | 55-75 
Heavy loam?__-_____ (6) Fee ena: A-6_-_-0 2 --- 85-100 | 80-100 | 55-75 

08M. ene oe 6] Fee AS6x 22 ce ceeines 85-100 | 80-100 | 55-75 
Silt loam_.._..------ CL or ML_-_-| A-4 or A-6___.- 100 100 | 85-100 
Loam and silt loam_.| CL or ML_-_-| A-6-------_-_-- 100 | 90-100 | 60-90 
Silt loam_..._.------ CL or ML_.__| A-4 or A~6___.- 100 100 | 85-100 
Silt loam_._...------ ML or OL___-| A-7-6_-----.--- 100 100 | 95-100 
Silt loam____-_-_--.-- ML or CL____| A-6 or A~7~6_~. 100 100 | 95-100 
Silt loam... -- ML or CL-..-| A-6_-------_--- 100 100 | 95-100 

.| 85-100 | 80-100 } 55-75 
75-100 | 65-90 | 55-75 
85-100 | 80-100 | 55-75 
Silt loam_.---...--.. CL or ML....| A-4 or A-6_-___ 100 100 | 95-100 
Silty clay loam and Clieweecsecsc A-7-6__-.-2---- 100 100. | 95-100 
silt loam. : 
Chavis cece cscee eee CU eases A-7-6_.....---.- 85-100 | 85-100 | 70-100 
Limestone. -...--..- (O) sot rosea (() poe eave ee (4) (4) (4) 


Permeability 


Inches per hour 


0. 8~2. 
0. 8-2. 


<0. 
4) 


cococrn ar qt mt 


ean t 


get 


on 


Coat 


nr 
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Avail- 
able Reaction | Shrink-swell 
water potential 
capacity 
Inches per 
inch of soil pH value 
20} 5.6-6.8 | Moderate. 
18 | 5.46.4 | Moderate 
to high. 
.15 | 6. 2-7,2 | High. 
0) *) . 
.18 6. 2-6. 8 | Low to 
moderate. 
18 6. 2-6. 8 | Moderate. 
15 | 6.2-8.2 | High. 
16 5. 2-6. 8 | Moderate. 
16 5, 4-6, 2 | Moderate. 
15 6. 2-7. 8 | Moderate. 
.19 5. 8-7. 0 | Moderate. 
16 5. 4-6, 2 | Moderate. 
. 16 5. 4-6. 4 | Moderate. 
.20; 6. 2+-7,2 | High. 
18 | 6, 2-7.2 | Moderate to 
high. 
.18 | 6, 4-7.6 | Moderate. 
17 5. 6-6. 8 | Moderate. 
16 5. 4-6. 2 | Moderate. 
18 5. 6-7. 4 | Moderate. 
.18 5. 6-6. 8 | Low to 
moderate. 
.19 5. 2-5. 8 | Moderate to 
high. 
.15 | 6.2-7.4 | High. 
0) (4) (4). 
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SOIL SURVEY 


TaBLe 4:—Brief description of the soil 


| e Depth 
Symbol | Soil name Description of soil material and site from 
on map i , surface 
{ 
$ Inches 

Pk Peaty muck. 10 to 48 inches of soil material, very high in content of organic 0-37 
matter, over silty, loamy, or sandy material. Poorly drained 37~46 
and in flat areas, on convex slopes in the uplands, or in drainage- 
ways in the uplands. A seasonal high water table is at the 
surface. 

Pw Peaty muck, overwashed. 6 to 20 inches of medium-textured alluvial soil material low in 0-10 

. content of sand and underlain by peaty muck and muck. Some- 
what poorly drained or poorly drained and in flat areas, on | 10-31 
concave or convex slopes of narrow bottom lands, or in drainage- 31-42 
ways in the uplands. A seasonal high water table is at the | 
surface of the peaty muck or muck. Surface layer low in content 
of organic matter; the next lower layer very high in content of 
organic matter. i 

RaA Racine loam, 0 to 2 percent slopes. Deep, medium-textured, glacial soil material of variable particle 0-12 

RaB | Racine loam, 2 to 5 percent slopes. size. Well drained and on convex slopes in the uplands. 12-34 

Rac Racine loam, 5 to 9 percent slopes. seasonal high water table is at a depth of 34 to more than 5 feet. 34-44 

RaC2 Racine loam, 5 to 9 percent slopes, moder- Surface layer medium in content of organic matter. A promi- 

erately eroded. nent stone line common at a depth of 18 to 24 inches. 
RaD2 Racine ‘eam, 9 to 14 percent slopes, mod- 
erately eroded. | 

ReB Renova loam, 2 to 5 percent slopes. Deep, medium-textured, glacial soil material of variable particle 0-7 

ReC Renova loam, 5 to 9 percent slopes. size. Well drained and on convex slopes in the uplands. A 7-16 

ReC2 Renova loam, 5 to 9 percent slopes, moder- seasonal high water table is below a depth of 4 feet. Low con- 16-50 

erately eroded. tent of organic matter. A prominent stone line common at a 
ReD2 Renova loam, 9 to 14 percent slopes, mod- depth of 18 to 24 inches. 
erately eroded. 
ReD3 Renova loam, 9 to 14 percent slopes, severely 
eroded. 
ReE2 Renova loam, 14 to 18 percent slopes, mod- 
erately eroded. 
ReE3 Renova loam, 14 to 18 percent slopes, 
severely eroded. 
RfB Riceville loam, 2 to 7 percent slopes. Deep, medium-textured, glacial soil material of fairly variable 0-12 
j particle size. Moderately well drained and on convex slopes 12-16 
in the uplands. The structure, texture, and bulk density re- 16-56 
sult in firm consistence at a depth of 14 to 3! feet. Surface 
layer medium in content of organic matter. 

RkA Rockton loam, 0 to 2 percent slopes. 15 to 30 inches of medium-textured glacial soil material of variable 0-18 

RkB Rockton loam, 2 to 5 percent slopes. particle size over limestone bedrock. Well drained and on 18-28 

RkC Rockton loam, 5 to 9 percent slopes. convex slopes in the uplands. No effective water table. Surface 28-31 

RkD Rockton loam, 9 to 14 percent slopes. layer medium in content of organic matter. 31 

RoA Rowley silt loam, 0 to 4 percent slopes. Deep, medium-textured alluvial soil material low in content of 0-18 
sand. Somewhat poorly drained and in low, flat areas or on 13~30 
concave or convex slopes of terraces. A seasonal high water 
table is at a depth of 2 to 4 feet. _Uppermost 8 to 15 inches of 30~46 
the surface layer moderately high in content of organic matter. 

Rw | Rowley and Lawson silt loams, overwashed. | Soil material on low, flat, bottom lands, where some deposits of | 0-18 
soil material low in content of organie matter is received. The | 18-38 
layer of overwash is 5 to 20 inches thick. For a description of 
the Rowley soil, see Rowley silt loam, 0 to 4 percent slopes; for 38-50 
a description of the Lawson soil, see Lawson silt loam, 2 to 5 
percent slopes. 

SbA Sattre loam, deep, 0 to 2 percent slopes. More than 36 inches of medium-textured soil material that is O-L1 

SbB Sattre loam, deep, 2 to 5 percent slopes. medium to high in content of sand and is underlain by gravelly 

SbC2 Sattre loam, deep, 5 to 9 percent slopes, sand. Well drained and in flat areas or on convex slopes on 11~22 

moderately eroded. terraces or uplands. No effective water table above a depth of 22~44 
4to 5feet. Surface layer medium in content of organic matter. 44-56 


See footnotes at end of table. 
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material and its estimated properties—Continued 


Classification Percentage passing sieve— Avail- 
Permeability | able Reaction | Shrink-swell 
| water | potential 
USDA texture Unified AASHO No. 4 | No. 10 | No. 200 capacity | 
Inches per | 
Inches per hour | inch of soil pHealue | 
Peaty muck__._____- Phstts eo eee OC). 208 Soe (o) iO) (4) i i 6. 0-7. 0 | Moderate. 
Silty clay loam__-____ Checscseees A-7-6.--...---- 85-100 | 80-100 | 65-100 | 0. 2-0.8 -18 | 607.0 Metionate to 
igh. 
Silt loam_....22____- CL or ML.-.-| A-4 or A-6_.__. 100 100 | 95-100 | 0.8-2.5 .18 | 6.6-7.8 | Low to 
| moderate. 
Peaty muck_._____..- Pteeteoetesec! er eccossnuancs i iO) (4) () () . 25 6. 0-7.0 Moderate. 
LOM soon sos se eee 6] 5 nen ARO eet cs 85-100 | 80-100 | 55-85 | 0.8-2.5 .14 | 6 0-7.0 , Moderate. 
Loam____--.----_-_  OLlecceetades A-6 or A-4____- 95-100 | 90-100 | 65-75 0.8-2 -16 | 5.6-6.8 | Moderate. 
LOAM * Ln cccceeesuce ©) eee | A-6_...-2--.--- 75-95 65-95 65-75 0.2-0.8 15 5.0-5.8 | Moderate. 
Sandy clay loam____| CL or SC..._.| A-S or A-4____-] 90-95 | 80-95 | 40-75 0.2-0.8 -14 | 5.0-7.6 | Moderate. 
LOW. womwciwsecacs Lt] Pare ere A-6 or A-4___-_ 95-100 | 95-100 | 65-75 0.8-2.5 .16 5.86.8 | Moderate. 
Loam ?__._---.--.-- Chic occsccs A-6....-...---- 75-95 65-95 | 65-75 0. 8-2.5 -15 | 5.0-6.0 | Moderate. 
Loam and sandy CL or SC__.__ A-6 or A-4____. 90-95 80-95 40-75 0. 8-2.5 14 5.0-6.4 | Moderate. 
clay loam, 
95-100 | 95-100 | 65-75 0.8 2.5 .18 | 5.6-6.6 | Moderate. 
75-95 65-95 65-75 0.8-2.5 16 4.5-5.5 | Moderate. 
90-100 |} 85-100 | 55-75 0.2-0.8 .16 | 5.1-6.5 | Moderate. 
WG o on oh ae cnuende CL or ML..._| A-4 or A-6____- 95-100 | 95-100 | 55-75 0.8-2.5 17 6.2-6.8 | Moderate. 
Clay loam_-_-_-_---- Cbsieecscos A-§6 or A-4___-- 85-100 | 80-95 50-75 0,8-2.5 16 6.0-6.6 | Moderate. 
Clay__------- eg 0): Eee ene A-7-6...------ 85-100 | 80-100 | 76-100 <0.05 14) 6.6-7.8 | High. 
Limestone_.__.--.-- (Hisees Se5 eel Oise mokerdeoas (4) (6) 4 (4) iG) (@) (4) 
Silt loam...-_-._--- OL or ML.___| A-6 or A-7-6___| 100 100 | 95-100 0.8-2.5 21 6.0-7.0 | Moderate 
to high 
Silt loam_____---.-- Clizcsensdcan A-7-8_. we 100 100 | 95-100 0.8-2.5 -19 5.6-6.0 igh. 
Silt loam____-_----- CUiceue 900 A-6 or A-7-6__- 100 100 | 95-100 | 0.8-2.5 -18 | 5.6-6.6 | Moderate 
to high. 
Silt loam_________.- CL or ML.-.-) A-6 or A-4____- 100 100 | 95-100 | 0.8-2.5 -18 | 6.2-7.8 | Moderate. 
Silt loam___-_.--.-- OL or ML_-__| A-6 or A-7-6__- 100 100 }| 95-100 | 0.8-2.5 -20 | 6.2-7.0 | Moderate 
to high. 
Silt loam_______---- Chiegeceeees .| A-6 or A-7-6.-- 100 100 | 95-100 | 0.8-2.5 19) 6.0-6.8 | Moderate 
to high. 
hegiveoeeteee ee wnds Ole sane cee 90-100 | 80-100 | 55-75 0.8-2.5 16 5.8-6.8 | Low to 
| moderate. 
Loam. ........-.-.- 8) rere 90-100 | 80-100 | 55-75 0 3-2.5 15 5.6-6.6 | Moderate. 
Loam to sandy loam_| SM or CL___- 90-100 | 80-100 | 30-65 2.5-5.0 14 5.2-6.0 Low. 
Sand (gravelly)3___-- SP or SW__.- 70-100 | 75-100 | 0-15 5-10 02 | 4.8-5.8 | None. 
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SOIL SURVEY 


Tasie 4.—Brief description of the soil 


Symbol Soil name 

on map 

SdA Sattre loam, moderately deep, 0 to 2 percent 
slopes. 

SdB Sattre loam, moderately deep, 2 to 5 percent 
slopes. 

SdC2 Sattre loam, moderately deep, 5 to 9 percent 
slopes, moderately eroded. 

SdD2 Sattre loam, moderately deep, 9 to 14 per- 
cent slopes, moderately eroded. 

Sp Spillville loam. 

Sr Steep rock land. 

SsF Steep sandy land, 14 to 30 percent slopes. 

TeA Terril loam, 0 to 2 percent slopes. 

TeB Terril loam, 2 to 5 percent slopes. 

TgA Turlin gritty silt loam, 0 to 2 percent slopes, 

TeB Turlin gritty silt loam, 2 to 5 percent slopes. 

VcA Volney channery silt loam, 0 to 1 percent 
slopes. 

VcB Volney channery silt loam, 2 to 5 percent 
slopes. 

VoA Volney silt loam, overwashed, 0 to 1 percent 
slopes. 

VoB Volney silt loam, overwashed, 2 to 5 percent 
slopes. 

WeA Waucoma loam, 0 to 2 percent slopes. 

WcB Waucoma loam, 2 to 5 percent slopes. 

WcC Waucoma loam, 5 to 9 percent slopes. 

WcD Waucoma loam, 9 to 14 percent slopes. 

WdA Waukegan loam, deep, 0 to 2 percent slopes. 

WaB Waukegan loam, deep, 2 to 5 percent slopes. 

WeA Waukegan loam, moderately deep, 0 to 2 
percent slopes. 

WeB Waukegan loam, moderately deep, 2 to 5 


percent slopes. 


See footnotes at end of table. 


Description of soil material and site 


24 to 36 inches of medium-textured soil material that is medium to 
high in content of sand and is underlain by gravelly sand. Weill 
drained and in flat areas or on convex slopes on terraces or up- 
lands. No effective water table above a depth of 4 to 5 feet. 
Surface layer medium in content of organic matter. 


Deep, alluvial soil material medium to high in content of sand. 
Moderately well drained and on flat, low bottom lands. A sea- 
sonal high water table is below a depth of 4 feet. Uppermost 30 
to 50 inches medium in content of organic matter. 


Outcrops of bedrock dominant in these areas, The bedrock is 
dominantly limestone, but sandstone and shale are interbedded. 


Sandy loam to sand is dominant in this land type, and the soil 
material includes some gravel. Dominantly terrace escarp- 
ments, but there are some convex slopes in the uplands. 


Deep, uniform, alluvial loam. Well drained and on convex slopes 
of terraces and alluvial fans. A seasonal high water table is be- 
low a depth of 4 feet. The surface layer is 20 to 40 inches thick 
and is high in content of organic matter. 


Deep, medium-textured, alluvial soil material that is medium to 
high in content of sand and is of uniform particle size. Some- 
what poorly drained and in low, flat areas or on convex slopes on 
terraces. A seasonal high water table is at a depth of 2 to 314 
feet. The surface layer is 20 to 40 inches thick and is moderately 
high in content of organic matter. 


Deep, medium-textured, alluvial soil material low in content of 
sand. Fragments of limestone that are generally 2 to 6 inches 
in diameter but that range from one-eight inch in diameter to slabs 
15 inches in diameter are dominant in the soil material. Well 
drained and on low bottom lands that are frequently flooded, 
No effective seasonal high water table. Low in content of 
organic matter. 


6 to 20 inches of medium-textured, alluvial soil material low in con- 
tent of sand. Underlain by medium-textured alluvial soil mate- 
rial, also low in content of sand, in which fragments of limestone 
2 to 6 inches in diameter are dominant. Well drained and on 
low bottom lands that are commonly flooded. No effective sea- 
sonal high water table. Low in content of organic matter. 


30 to 50 inches of medium-textured glacial soil material of variable 
particle size over limestone bedrock. Well drained and on con- 
vex slopes in the uplands. No effective water table. Surface 
layer medium in content of organic matter. 


36 to 45 inches of medium-textured soil material over gravelly 
sand, Well drained and in flat areas or on convex slopes on ter- 
races or uplands. No effective water table above a depth of 4 
to 5 feet. Surface layer medium in content of organic matter. 


24 to 36 inches of medium-textured soil material over gravelly 
sand. Well drained and in flat areas or on convex terraces or 
uplands. No effective water table. Surface layer medium in 
content of organic matter. 


Depth 
from 
surface 


Inches 


0-10 


10-30 
30-46 


0-60 


@) 


0-60 


0-32 
32-48 


0-34 
34-52 


0-30 
30-50 


0-17 


17-37 
37-50 


0-14 


14-23 
23-36 


36-39 
39 


0-14 


14-388 
38-45 


0-9 


9-25 
25-50 
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material and its estimated properties—Continued 


Classification Percentage passing sieve— Avail- 
Permeability | able Reaction | Shrink-swell 
j water potential 
USDA texture Unified AASHO No. 4 | No. 10 | No. 200 capacity 
Inches per 
Inches per hour | inch of soil pH value 
LoaMenesietoe ess ue Che senaeeecs | A-6 or A-4____- 90-100 | 80-100 | 55-75 0. 8-2. 5 5. 8-6. 8 | Low to 
moderate. 
LOAMS sc. Sees, Clie nacscenes A-6___----.---- 90-100 | 80-100 | 55-75 0. 8-2. 5 .15 | 5.46.6 | Moderate. 
Sand (gravelly) 3.__--| 8M or SW__--| A-2_---_-_-_--- 70-100 | 75-100 | 0-15 5-10 .02) 4.85.8) None. 
Loame.2-25-22ce 532 CL__-------- A-6 or A-4____- 95-100 | 95-100 | 55-85 0. 8-2. 5 .17 | 6.6-7.4 | Moderate. 
“4 i) 7) @) (4) 4) (4) (4) i) @). 
Sand...o2.s..cscece SM or SW__.-| A-1, A-2, or 90-100 | 80-100 | 5-50 2-5-10. 0 . 03 5. 4-6. 6 | Low to 
A-4. none. 
85-100 | 80-100 | 55-75 0. 8-2. 5 .18 | 6.4-7.0 | Moderate. 
85-100 | 80-100 | 55-75 0. 8-2. 5 .17 | 6. 4+-7.0 | Moderate. 
Gritty silt loam and | OL or ML___-| A-6__-_~.------ 95-100 | 90-100 | 55-75 0. 8-2. 5 .18 | 6 2-7.2 | Moderate. 
loam. | 
Loam____--------.- CWe nase A-6 or A-4____. 95-100 | 90-100 | 55-75 0. 8-2. 5 .17 | 5. 8-7.0 | Moderate, 
] 
Channery silt loam__| SC________.. A-4 or A~-2_____ 50-60 40-60 | 25-50 0, 8-2. 5 17 7.0-8.2 | Low. 
Limestone fragments | GM________- A-2-4_...200 0 2- 10-50 | 20-50 15-35 5, 0-10. 04+ .08 | 6. 6-7.6 | None. 
and silty material. / 
Silt loam__--_------- ML or CL_---} A-4 or A-6__.-- 95-100 | 90-100 | 85-100 | 0. 8-2.5 -18 | 68-8 2 | Low to 
moderate. 
Channery silt loam__)| SC__________ A-4 or A-2_____| 50-60 | 40-60 | 25-50 0. 8-2. 5 wl7F 7. 0-8. 2 | Low. 
Limestone fragments | GM_____-_-- A+2-4. 0-2 10-50 20-50 15-35 5. 0-10, 0 . 08 6. 6-7. 6 | None. 
and silty material. 
Loam___.---------- OMe ee ees A-4 or A-6_____ 85-100 | 80-100 | 55-75 0. 8-2. 5 .16] 5. 8-6.8 | Low to 
moderate. 
Tie oo pce CL or 8C____- ArOQncssccecccu< 75-95 65-85 35-75 0. 8-2. 5 . 16 5. 4-6. 2 | Moderate. 
Sandy clay loam CL or 8C____- A-6 or A-2____- 90-100 | 85-100 | 30-65 0. 8-2. 5 -16] 5, 2-62 | Low to 
and loam. moderate. 
OMY se tee tesee (0): eee ee AFB oes eek e 85-100 | 80-100 | 70-100 <0. 05 15 | 64-8. 2 | High. 
Limestone --------- @) *) “) @ (4) ) (4) ¢G (*). 
Loam___----------- CHiSeeee2 220 A-4 or A-6___.. 85-100 | 80-100 | 55-75 0. 8-2. 5 .17 | 5. 8-68 | Low to 
moderate. 
Loam_______-_----- CBee 5-4 A-6_---- 2-228. 85-100 | 80-100 | 55-75 0. 8-2. 5 .16 | 5. 6-6.4 | Moderate. 
Sand (gravelly) 3____| SM or SW____| A-2 or A-1_____ 70-100 | 75-100 0-15 10+ . 02 5-4. 6.6 | None. 
Oa cae ees Cheusespeese A-4 or A-6_.-_- 85-100 | 80-100 ; 55-75 0. 8-2. 5 17 | 5. 8-68 | Low to 
moderate. 
DOamy-seecasce see! Chiswseccudas A-6_-.-------- 85-100 | 80-100 | 55-75 0. 8-2. 5 -16 | 5.46 4 | Moderate. 
Gravelly sand *_._~_- SM or SW____! A-2 or A-1____- 70-100 | 75-100 0-15 10+ . 02 5. 2-6. 4 | None. 
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Taste 4.—Brief description of the soil 


Soil name 


Whalan loam, 2 to 5 percent slopes. 
Whalan loam, 5 to 9 percent slopes, moder- 


Whalan loam, 9 to 14 percent slopes, moder- 
14 to 24 percent slopes, 
14 to 18 percent slopes, 
Winneshiek loam, 0 to 2 percent slopes. 
Winneshiek loam, 2 to 5 percent slopes. 
Winneshiek loam, 5 to 9 percent slopes. 


Winneshiek loam, 5 to 9 percent slopes, 


Winneshiek loam, 9 to 14 percent slopes. 
Winneshiek loam, 14 to 18 percent slopes. 


Symbol 
on map 
WhB 
WhC2 
ately eroded. 
WhD2 
ately eroded. 
WhE2 Whalan loam, 
moderately eroded. 
WhE3 Whalan loam, 
he severely eroded. 
WkA 
WkB 
WkC 
WkC2 
moderately eroded. 
WkD 
WkE 


Depth 

Description of soil material and site from 

surface 

Inches 

15 to 80 inches of medium-textured glacial soil material of fairly 0-7 
variable particle size. Underlain by bedrock, dominantly 7-15 
limestone. Well drained and on convex slopes in the uplands. 15-28 
No effective water table. Low in content of organic matter. 28-30 
30 
15, to 30 inches of medium-textured glacial material of fairly 0-11 
variable particle size. Underlain by bedrock, dominantly lime- 11-21 

stone. Well drained and on convex slopes in the uplands. 

No effective water table. Surface layer medium in content of 21-24 
organic matter. 24 


1 No estimates feasible. 
2 Includes pebble band or stone line. 
3 Has a variable content of gravel, ranging from only a small amount to dominant. 


TasLe 5.—Interpretations of 


Suitability as source of— Farm ponds 
Soil series or land type = Highway ; 
and map symbol location 
Topsoil Sand Gravel Limestone Road fill Reservoir area 
Alluvial land (Ab) ----- (Qescsezead ) eee eee (eee (eee eer (Osasueusccczes (hy rep eeernere reer OQ)otere ceeedaes 
Arenzville (Ar)-------- Good... .... Not. suit- Not suit- Not suit- Fair to very Poor; subject to | Not suitable; 
able. able. able. poor; low frequent nearly level; 
stability and flooding; low subject to 
bearing potential as frequent 
capacity when borrow ma- flooding; if 
wet; in many terial; poor used for a 
places has material for § reservoir, the 
moderately foundation of bottom of 
| high content high fills. reservoir 
| of organic should be 
/ matter toa compacted. 
: depth of 2 to 
i 3 feet; high 
compressi- 
bility. 
Atkinson (AtB)_--_--_- Good_----- Not suit- Not suit- Limestone Subsoil fair; Fair; hard, Poor; limestone 
able. able. suitable good bearing level-bedded is fractured 
for crush- capacity ; bedrock be- | in many 
ing be- moderate low a depth places; 
low a volume of 30 to 50 | material too 
depth of change; lime- inches; good | porous to 
30 to 50 stone below a potential as hold water. 
inches. depth of 30 borrow 
to 50 inches. material. 


See footnote at end of table. 
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material and its estimated properties—Continued 
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Classification Percentage passing sieve— Avail- 
Permeability} able Reaction | Shrink-swell 
water potential 
USDA texture Unified AASHO No. 4 | No. 10 | No. 200 capacity 
| 
Inches per 
Inches per hour | inch of soil pH value 
Loam to silt loam____ 80-100 | 55-75 0. 8-2, 5 . 16; 5.6-6.8 | Moderate. 
80-100 | 55-75 0. 8-2. 5 15 5. 4-6. 2 | Moderate. 
80-100 | 55-75 0. 2-0. 8 . 16 5. 2-6. 2 | Moderate. 
80-100 | 70-100 <0. 0. .15 | 6 47.8 | High. 
e () () (4) 4) (). 
Loam____._-------_ OBeeagan38 A-6 or A-4_.__- 85-100 | 85-100 | 55-75 0. 8-2. 5 . 16 5. 8-6. 8 | Moderate. 
Loam and clay Chizecet sete, a: | ene eres 80-100 | 70-100 | 55-75 0, 2-0. 8 -16 | 54-62 | Moderate. 
| — loam? 
Clay ..2+--------.-- CHe.gcecec. AR(6 son cees 85-100 | 80-100 | 70-100 <0. 0 .15 | 6.4-7.8 | High. 
Limestone. .-..____- iG) eae a Maseeeesecoeces io) (0) () 0) (0) ® ®. 
‘ Bedrock. 


5 Assumes that the necessary artificial drainage for optimum rotation farming has been installed and is functioning properly. 


engineering properties of soils 


Farm ponds—Con. 


Degree of limitation for— 


change above 
the limestone. 


240-019-—68——_9 


| Agricultural Terraces and Grassed 
drainage Trrigation diversions waterways | 
Embankment Septic tank fields {| Foundations for 
low buildings 

(1)------------- Qe-aes seen ek Q)------------- ()--------------- (eceeeoesanss| Mase assess tecteu 0). 

Fair; fair stability | Needs protec- Protection from | Diversions, prop- | Good; generally | Not suitable; Severe; subject 
and moderate tion from flooding re- erly placed, not needed. subject to to frequent 
to high volume flooding. quired before give some pro- flooding. flooding; high 
change; poor irrigating; tection from compressi- 
workability high available local runoff bility; uniform 
when wet. moisture and reduce consolidation. 

capacity. siltation. 
i 

Fair; fair stabil- Not needed__-..| Fair to good; In places bedrock | Satisfactory, Moderate; in None where the 
ity; limestone | moderate at a depth of but generally places the frac- footings can 
bedrock below available 80 to 50 inches not needed. tured bedrock be set on 
a depth of 30 moisture may hinder allows unfil- limestone 
to 50 inches; capacity. construction. tered sewage to bedrock; bed- 
low to mod- travel a long rock at a 
erate volume distance. depth of 30 


to 50 inches. 
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TaBLE 5.—Jnterpretations of engineering 


Suitability as source of— Farm ponds | 
Soil series or land type Highway 
and map symbol ‘ location 
Topsoil Sand Gravel Limestone Road fill Reservoir area 
| 
Atterberry (AyA)---~-- Good.-----| Not suit- Not suit- Not suit- Poor; high Fair to poor; Fair; bottom of 
| able. able. able. volume seasonal high reservoir 
change and water table; should be 
low bearing moderately compacted. 
capacity when high content 
wet; mod- of organic 
erate to high matter in the 
compressi- surface layer; 
bility; very low potential 
narrow range as borrow 
of moisture material. 
content for 
suitable com- 
paction. 
Backbone (BaB BaC, Very poor_-| Fair; poorly | Not suit- Bedrock Sand is good; Fair; generally Poor; rapid 
BaD). graded able. suitable bedrock not great need seepage; 
sand. for suitable un- for cuts and material too 
crushing. less crushed; fills; bedrock porous to 
good bearing at a depth of hold water. 
| capacity and 20 to 40 
shear inches; good 
strength; potential as 
very low com- borrow 
pressibility. material. 
Bassett loam (BeA, Good to Not suit- Not suit- Not suit- Good below a Good; seepage Good to fair; 
BeB, BeC, BeC2). fair. able. able. able. depth of 15 may occurin |; vertical and 
to 20 inches; some cuts; horizontal 
fair to good susceptible to veins of sand 
bearing frost action are common; 
capacity; where pockets; bottom of 
easily com- of water- reservoir 
pacted to a bearing sand should be 
high density. occur; good scarified and 
workability. compacted. 
Bassett silt loam Good_.-_--) Not suit- Not suit- Not suit- Fair in the silty | Good; in places | Good to fair; 
(BIB, BIC). able. able. able. material, seepage may vertical and 
which is occur in horizontal 
about 20 some cuts; veins of sand 
inches thick susceptible to are common; 
over glacial frost action bottom of 
till; good in where the reservoir 
the till; the soil material should be 
till has good is water scarified and 
bearing bearing. compacted. 
capacity. 
Bertrand (BnA, BnB)--} Fair_------ Not suit- Not suit- Not suit~- Poor; moderate | Fair to poor; Fair to poor; 
able. able. able. to high vol- poor potential the subsoil is 
ume change; as borrow pervious; 
poor stability material; sealer may be 
when wet. poor com- required to 
paction when prevent 
wet. excessive 
seepage. 
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Degree of limitation for— 


Agricultural Terraces and Grassed 7 
drainage Trrigation diversions waterways 
Embankment Septic tank fields | Foundations for 
low buildings 
Fair; fair stabil- Tile drains Good; in places | Generally not Satisfactory, Moderate to Moderate; in 


ity; moderate 
to high volume 
change; diffi- 
cult to com- 
pact to high 
density. 


Fair to poor; 
pervious, even 
where com- 
pacted; high 
stability ; low 
volume change 
when the soils 
are wetted; 
susceptible to 
piping. 


Good; moderate 
stability; slow 
permeability 
and low volume 
change where 
compacted. 


Good; moderate 
stability; mod- 
erate volume 
change in silty 
material; slow 
permeability 
where com- 
pacted. 


Good to fair; 
moderate 
stability; poor 
compaction 
when wet. 


function well 
but are not 
required in 
all areas. 


Not needed. --_-- 


Tile drains 
function well, 
but they are 
not needed in 
most areas. 


Not needed__..- 


Not needed. ____ 


tile drains are 
required be- 
fore an area 
is irrigated; 
high avail- 
able moisture 
capacity. 


Fair; low avail- 
able moisture 
capacity; 
high infiltra- 
tion rate. 


Fair; moderate 
or moderately 
slow permea- 
bility below a 
depth of 24 
feet; high 
available 
moisture 
capacity. 


Good; moderate 
or moderately 
slow permea- 
bility below a 
depth of 3 
feet; high 
available 
moisture 
capacity. 


Good water 
intake and 
high moisture 
capacity. 


needed, because 
of gently 
sloping 
topography. 


Terraces difficult 
to construct and 
maintain; lime- 
stone at a depth 
of 20 to 40 
inches. 


Subsoil is low in 
fertility below a 
depth of about 
15 to 20 inches; 
cuts should be 
held to a mini- 
mum; stones 
occur in places. 


Well suited______- 


Good, but not 
needed in most 
places. 


but in places 
tile drains 
are needed on 
the sides of 
the water- 
ways to con- 
trol seepage. 


Erodible, and 
vegetation is 
difficult to 
establish or 
maintain. 


Some limita- 
tions; vege- 
tation diffi- 
eult to estab- 
lish; tile 
drains needed 
on the sides 
of waterways 
to control 
seepage. 


Well suited; tile 
drains needed 
on the sides 
of the water- 
ways to con- 
trol seepage. 


Satisfactory, 
but not 
needed in 
most places. 


severe; seasonal 
high water 
table. 


Moderate to 
severe; in places 
the cracked 
bedrock allows 
unfiltered sew-~ 
age to travel a 
long distance. 


Moderate; mod- 
erate or mod- 
erately slow 
permeability 
below a depth 
of 214 feet. 


Slight to mod- 
erate; moderate 
or moderately 
slow permea- 
bility below a 
depth of 3 feet. 


Slight; moderate 
permeability. 


places satura- 
tion is likely 
to cause the 
soil to lose 
cohesion and 
settle; uniform 
consolidation; 
seasonal high 
water table. 


None where 
footings rest 
on bedrock. 


Slight; good 
bearing 
capacity and 
shear strength; 
low com- 
pressibility. 


Slight; moderate 
to low com- 
pressibility ; 
fair to good 
bearing 
capacity and 
shear strength. 


Moderate; fair 
shear strength; 
moderate 
compressi- 
bility; satura- 
tion may 
cause soil to 
lose cohesion 
and settle. 
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TABLE 


5.—Interpretations of engineering 


Suitability as source of— 


Farm ponds 


Soil series or land type 7 Highway 
and map symbol | location 
Topsoil Sand Gravel Limestone Road fill Reservoir area 
Bixby (BoA, BoB, Fair to Good Good Not suit- Fair to a depth | Good; vegeta- Not suitable; 
BoC2). poor. below a below a able. of 2 feet; tion may be gravelly sand 
depth of depth of good below difficult to below a 
2 feet; 2 feet; that depth; establish; depth of 2 
poorly at that good stabil- good poten- feet; material 
graded. depth ity at any tial as too porous to 
consists moisture borrow hold water. 
of strati- content. material. 
fied sand 
and 
gravel; 
poorly 
graded. 
Burkhardt (BuB, Fair to Good in Variable; Not suit- Good; subsoil Good; protec- Poor; rapid 
BuC2), poor. substra- substra- able, highly stable tion of slopes permeability; 
tum; tum when dry, required, but soil material 
substra- contains but may vegetation is too porous to 
tum con- stratified soften when difficult to hold water. 
tains sand and moist; sub- establish in 
poorly gravel. stratum ex- some places; 
graded cellent; good poten- 
sand and highly stable tial as bor- 
gravel. at any mois- row material. 
ture content. 
Calamine (CaA, CaB).-] Good, but | Not suit- Not suit- Not suit- Not suitable; Poor; seasonal Poor to fair for 
likely to able. able. able. elastic; high high water dugout 
be wet. content of table; high in ponds; bot- 
organic mat- content of tom of 
ter; subject organic mat- reservoir 
to high ter; poor needs to be 
volume workability compacted, 
change, when wet. 
Calmar (CcB, CcC)..--| Good. ----- Not suit~- Not suit- Limestone Fair to good; Fair; contains a | Poor; bedrock 
able. able. suitable compaction limited sup- is fractured 
for good in the ply of ma- in many 
crushing soil material terial for fill; places; soil 
below a above bed- bedrock near material too 
depth of rock; upper- the surface porous to 
2 to 34% most layer is hinders con- hold water. 
feet. moderately struction in 
high in con- places. 
tent of or- 
ganic matter. 
Camden (CdA, CdB, Fair _----- Suitable Fair below | Not suit- Fair to good; Fair to good; Poor; gravelly 
CdC). below a a depth able. good below a good, except sand below a 
depth of of 3 feet. depth of 3 where the depth of 3 
3 feet. feet; low vol- substratum feet; too 
ume change contains less porous to 
and good than 15 per- hold water. 
bearing ca- eent fines, 
pacity below 
a depth of 3 


feet, 
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Degree of limitation for— 


Fair; contains a 


Fair to good; the 


potential. 


limited supply 
of suitable 
material; com- 
paction good 
in soil material 
above bedrock; 
low compres- 
sibility. 


subsoil has 
moderate 
stability and | 
moderate 
volume change; 
the substratum 
has high sta- 
bility and low 


volume change. 


Generally not 
needed. 


Not needed_____ 


Fair; low to 
moderate 
available 
moisture 
capacity. 


Good; medium 
available 
moisture 
capacity; 
moderately 
permeable. 


Bedrock hinders 


construction in 
places; cuts 

should be held 
to a minimum. 


Cuts should be 


restricted to a 
minimum to 
prevent expos- 
ing the coarse- 
textured 
material in the 
substratum. 


Satisfactory for 
shallow 
excavations, 
but not 
needed in 
most places. 


Satisfactory, 
but not 
needed in 
most places. 


Moderate; the 


fractured bed- 
rock allows 
unfiltered 
sewage to 
travel a long 
distance. 


Slight; the coarse 


texture of the 
substratum, 
however, may 
permit un- 
filtered sewage 
to travel a long 
distance. 


Agricultural Terraces and Grassed 
drainage Irrigation diversions waterways 
Embankment Septic tank fields | Foundations for 
low buildings 

Good; very Not needed_-____ Good; because The ridges of ter- | Not needed in Slight; in places, Slight; good 
stable; fair to of the races are most places; however, the bearing 
good compac- gravelly sand difficult to con- vegetation gravelly sand capacity and 
tion, except below a struct and difficult to may allow un- shear 
where the con- depth of 2 maintain. establish. filtered sewage strength; low 
tent of fines is feet, how- to travel a long compressibil- 
less than 15 ever, more distance. ity; low 
percent; low frequent ap- volume 
volume change. plication of change. 

water is 
required than 
in areas 

| where the 

i underlying 

| material is 
finer tex- 
tured; low to 
medium 
available 
moisture 
capacity. 

Fair; very stable; | Not needed_-.-- Fair; rapid Highly erodible, Highly erodi- Moderate; poor Slight; good 
pervious; fair permeability ; and vegetation ble, and filtering of the shear strength; 
to good com- low available is difficult to vegetation material allows low compres- 
paction, except moisture establish; shal- difficult to unfiltered sibility; low 
where the con- capacity. low over establish and sewage to volume change 
tent of fines is coarse-textured maintain. travel a long if the soil 
less than 15 material, distance. material is 
percent; low wetted. 
volume change 
when the soils 
are wetted. 

Poor; high in Each site re- Poor; slow or Diversions, Tile drains Not suitable; has | Severe; under- 
content of clay; quires in- very slow properly placed, needed to a seasonal high lain by 
wet; high in vestigation ; permeability make the soils control water table; weathered. 
content of tile may not in the sub- less wet by seepage so slow or very shale; subject 
organic matter drain all stratum; preventing that vegeta- slow to dangerous 
and less than areas. drainage local flooding. tion can be permeability. expansion if 
3 feet deep needed before established. initially dry; 
over shale; the irrigating. moderate 
shale has high compressi- 
shrink-swell bility. 


None where the 
foundation 
rests on lime- 
stone 
bedrock. 


Slight below a 
depth of 3 
feet; good 
shear strength; 
low compres- 
sibility; low 
volume 
change on 
wetting and 
drying. 
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TasLe 5.—Interpretations of engineering 


Suitability as source of— Farm ponds 
Soil series or land type Highway maceel 
and map symbol location 
Topsoil Sand Gravel Limestone Road fill Reservoir area 
Caneek (Ce)__-._---_-- Good_____- Not suit- Not suit- Not suit- Fair to poor; Poor; subject to | Poor to fair; 
able. able, able. has very low flooding and subject to 
stability and has a high flooding; 
bearing ca- water table; some seep- 
pacity when the soil ma- age can be 
wet; difficult terial has low expected, 
to compact to density and 
high density, has low po- 
tential as bor- 
row material. 
Canoe (Cf)__.------.- G0G0d.2cace Not suit- = Not suit- Not suit- Poor; has high Fair to poor; Fair, but a 
able. | able. able. volume has seasonal good site is 
| change and high water rare; bottom 
low bearing table; surface of reservoir 
capacity layer mod- should be 
when wet; erately high compacted. 
| very narrow in content of 
| range of organic mat- | 
moisture con- ter; has low 
tent for suit- potential as 
able compac- borrow 
tion. material, 
Chaseburg (ChA, ChB, } Good..__-- Not suit- Not suit- Not suit- Fair to poor; Fair; subject to | Poor to fair; the 
DgB). able. able. able, low stability flash flooding; bottom of 
(In places mapped and bearing low potential reservoir 
with Dorchester capacity as borrow should be 
and Volney when wet; material. compacted; 
soils; interpre- poor compac- some seepage 
tations for the tion when can be 
Dorchester and wet. expected. 
Volney soils are 
given under 
their respective 
series.) 
Chelsea (CIB, CID)__--| Not suita- Good; Not suit- Not suit- Fair to good; Fair to good; Not suitable; 
ble. source of able. able. except when loose sand rapid perme- 
poorly damp, lacks may hinder ability; 
graded stability hauling material too 
fine to under wheel operations; porous to 
medium loads; no highly hold water. 
sands. volume erodible; 
change when vegetation 
wet. difficult to 
establish on 
cuts; may 
become 
quick or 
flow when 
saturated, 
Clyde (CmB, Fm8)----i Good, but | Not suit- Not suit- Not suit- Not suitable; Poor; high water | Fair to good; 
(In places mapped often wet. able. able. able. high content table and bottom of 
with Floyd soils; of organic high content reservoir may 
interpretations matter; high of organic need to be 
for the Floyd water table; matter; highly compacted ; 
soils are given moderate to susceptible thin layer of 
under the Floyd high volume to frost ac- sand common. 
series.) change; poor tion; nearly 
workability. level. 
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Farm ponds—Con. Degree of limitation for— 
_ Agricultural Terraces and Grassed 
drainage Irrigation diversions waterways 
Embankment Septic tank fields | Foundations for 
low buildings 
Fair in upper Tile drains Good; requires Diversions helpful | Not needed.___- Not suitable; Severe; wet and 
part and poor function tile drainage in protecting subject to subject to 
in lower part; well; protec- before ir- the areas from flooding and flooding and 
high water tion from rigating; local runoff; has a high deposition ; 
table; low sta- stream. over- subject to terraces not water table. fair shear 
bility when flow needed. flooding; high needed. strength and 
wet; moderate available moderate to 
volume change. moisture high com- 
capacity. pressibility. 
Fair; fair stabil- Tile drains Good; tile Diversions, prop- | Generally not Moderate; has a Moderate; sea- 
ity; moderate function well; drains re- erly placed, needed; tile seasonal high sonal high 
to high volume not all areas quired in help to control drains needed water table. water table; 
change; dif- require them. places before local runoff in places to substratum 
ficult to com- urigating ; and reduce control seep- may lose 
pact to high high avail- wetness. age on the cohesion and 
density. able moisture sides of the settle. 
capacity. waterways. 


Fair; fair stabil- Not needed__-__- Good; protec- Well suited to Well suited. ____ Moderate; subject | Severe; subject 
ity; moderate tion from diversions. . to flash flood- to flash 
volume change; flash flooding ing that is flooding and 
poor compac- needed in likely to deposition; 
tion when wet. some areas; damage the soils may 

high avail- filter field. liquefy if ex- 

able moisture cavations are 

capacity. made when 
they are wet. 

Poor; pervious; Not needed. __-- Fair; rapid in- Not suitable; Highly erodi- Moderate; very Slight; very 
high stability; take; very highly erodi- ble; vegeta- rapid perme- low compres- 
low volume low available ble; terraces tion difficult ability; un- sibility; 
change; sus- moisture and diversions to establish treated sewage low volume 
ceptible to capacity. difficult to and main- may travel a change when 
piping. construct. tain. long distance. moisture con- 

tent changes; 
good shear 
strength; may 
liquefy if an 
excavation is 
made when 
the soil ma- 
terial is 
saturated. 

Poor; medium Needed; tile Fair; requires Diversions will Good; tile Not suitable; high | Severe; fair to 
stability; high drains func- drainage help to control drains needed water table. poor shear 
volume change; tion well, but before irri- local runoff and to control strength; high 
poor to fair in some places gation; high reduce wetness. seepage; water table; 
compaction | boulders available boulders the soil mate- 
when wet; con- | interfere with moisture interfere with rial may _ 
tains large installing capacity. construction become quick 
boulders in them. in some and flow if 
places. places. the excava- 

tion extends 
to a depth 
below the 


level of the 
water table. 
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Tasue 5.-—Interpretations of engineering 


Suitability as source of— 


Farm ponds 


Soil series or land type . Highway 
and map symbol location 
Topsoil Sand Gravel Limestone Road fill Reservoir area 
Coggon (CoB, CoC2)___| Fair to Not suit- Not suit- | Not suit- Good; good Good; seepage Good to fair; 
poor. able. able. | able. bearing capac- may occur in vertical and 
ity and easily some cuts; horizontal 
compacted to susceptible to veins of sand 
high density. frost action are common; 
where pockets bottom of 
of water- reservoir 
bearing sand needs to be 
occur. searified and 
compacted. 
Colo (Cs, Ct).----..--- Good, but Not suit- Not suit- Not suit- Very poor; high ; Poor; high in Poor; nearly 
(Mapped only often able. able. able. in content of content of level; subject 
with Otter and wet. organic mat- organic mat- to flooding. 
Ossian soils; ter; fair to ter; subject 
interpretations poor bearing to flooding; 
for the Otter capacity; high seasonal high 
and Ossian soils compressibil- water table; 
are given under ity; difficult low borrow 
their respective to compact potential; 
series.) to high poor bearing 
density. capacity. 
Dickinson (DcA, DcB Fair to Good; Fair to Not suit- Good to excel- Good; protec- Poor; rapidly 
DcC, DcD). good. poorly © poor. able. lent; good tion of the permeable 
graded workability slopes re- material, too 
fine and and stability; quired; loose porous to 
medium low volume sand may hold water. 
sands. change on hinder hauling 
wetting and operations; 
drying. seepage occurs 
in places in 
some deep 
cuts. 
Donnan (DbB)____-__-. Fair_....--. Not suit- Not suit- Not suit- Fair in upper- Poor; seasonal Good; very slow 
able. able. able. most 20 to 40 perched permeability 
inches; not water table when com- 
suitable in the at a depth of pacted; 
substratum ; 20 to 40 reservoir area 
moderate to inches; highly not uniform 
high volume susceptible to and should be 
change; poor frost action; compacted. 
bearing ca- in many 
pacity; poor places seepage 
workability occurs in the 
when wet. cuts. 
Dorchester (De, DgB)_.| Good______- Not suit- Not suit- Not suit- Fair in upper Poor; subject to | Poor; nearly 
(In places mapped able. able. able. part and poor flooding; low level; subject 


with Chaseburg 
and Volney 
soils; inter- 
pretations for 
the Chaseburg 
and Volney 
soils are given 
under their 
respective 
series.) 


below; soil 
material has 
low density; 
substratum 
high in con- 
tent of or- 
ganic matter; 
low bearing 
capacity when 
wet. 


potential as 
borrow 
material. 


to flooding. 
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Embankment 


Farm ponds—Con. 


Agricultural 
drainage 


Irrigation 


Terraces and 
diversions 


Grassed 
waterways 


Degree of limitation for— 


Septic tank fields 


Foundations for 


low buildings 


Good; moderate 
stability; slow 
permeability 
when com- 
pacted; good 
workability at 
optimum mois- 
ture content. 


Poor; high in 
content of or- 
ganic matter; 
high shrink- 
swell potential; 
poor work- 
ability. 


Fair to good; 
pervious, even 
when com- 
pacted; high 
stability and 
some volume 

change; sus- 

1 ceptible to 

piping in places. 


Fair to poor; 
high shrink- 
swell potential; 
poor compac- 
tion and work- 
ability when 
wet. 


Fair in upper 
part and poor 
below; low 
stability when 
wet; high com- 
pressibility. 


Generally not 
needed. 


Needs protec- 
tion from 
flooding; tile 
drains 
function well. 


Not needed_.-_. 


All areas may 
not need 
drainage. 


Protection from 
flooding 
needed. 


240-019—68——-10 


Fair; moderate 
to moder- 
ately slow 
permeability 
below a depth 
of 23% feet; 
high available 
moisture 
capacity. 


Good; soil 
requires 
drainage 
before it is 
irrigated; 
high available 
moisture 
capacity. 


Good; rapid 
intake; low 
available 
moisture 
capacity. 


Poor; adequate 
drainage 
needed 
before irriga- 
tion; subsoil 
is slowly 
permeable. 


Good; subject 
to Hooding; 
high available 
moisture 
capacity. 


In places a stone 
line below a 
depth of about 
20 inches will 
interfere with 
construction; 
some areas are 
wet after ter- 
races are in- 
stalled; cuts 
should be held 
to a minimum. 


In places diver- 
sions are bene- 
ficial for con- 
trolling local 
runoff and 
reducing wet- 
ness. 


Highly erodible; 
vegetation 
difficult to 
establish where 
cuts expose the 
sandy sub- 
stratum. 


Not well suited; 
a clayey sub- 
soil is at a 
depth of 20 to 
40 inches, and 
the surface 
layer is low in 
fertility; cuts 
should be held 
to a minimum. 


Diversions help 
to protect the 
soils from local 
runoff, 


Some limita- 
tions; in 
places a stone 
line will 
hinder con- 
struction; in 
places tile 
drains are 
needed for 
vegetation to 
become 
established. 


Not needed_____ 


Highly erodible; 
vegetation 
difficult to 
establish. 


Not needed in 
most places; 
vegetation 
difficult to 
establish; tile 
drains needed 
on the sides 
of the water- 
way. 


Not needed__-_-- 


Moderate; moder- 


ate to moder- 
ately slow per- 
meability below 
a depth of 2% 
feet. 


Not suitable; 


seasonal high 
water table; 
subject to 
flooding. 


Moderate; soils 


make poor fil- 
tering material 
and may allow 
unfiltered sew- 
age to travel a 
long distance. 


Severe; slowly 


permeable below 
a depth of 20 to 
40 inches; 
seasonal high 
water table. 


Severe; subject to 


flooding and 
deposition. 


Slight; low con- 


solidation; 
good bearing 
capacity and 
shear strength. 


Severe; high 


compressi- 
bility but 
uneven con- 
solidation; 
high water 
table; subject 
to flooding. 


Slight; good 


shear strength; 
very low com- 
pressibility ; 
negligible vol- 
ume change, 
but may 
become quick 
and flow if the 
soil material 

is saturated. 


Severe; the sub- 


stratum is 
clayey and 
subject to 
dangerous 
changes in 
volume if it is 
initially dry; 
moderate com- 
pressibility. 


Severe; subject 


to flooding 
and deposi- 
tion; moderate 
to high com- 
pressibility. 
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TaniE 5.—Jnterpretations of engineering 


Suitability as source of— Farm ponds 
Soil series or land type Highway 
and map symbol location 
Topsoil Sand Gravel Limestone Road fill Reservoir area 
Dow (DhE3)_..------- Very poor--] Not suit- Not suit- Not suit- Fair to poor; Fair to poor; Fair to poor; 
able. able. able. low stability rolling topog- reservoir area 
and bearing raphy; highly needs to be 
capacity when erodible; high compacted; 
wet; fair content of in places a 
workability moisture in sealer is 
and compac- some deep needed to 
tion at opti- cuts; unstable prevent 
mum moisture when wet. excessive 
content. seepage. 

Downs (DoA, DoB, Good in Not suit- Not suit- Not suit- Fair; poor shear | Fair; rolling Fair to poor; 
Do, DoD, DoE2, most able. able. able. strength; topography; reservoir area 
DoF2, DtB, Dtc, places; great loss of low borrow needs to be 
DtC2, DtD2). poor bearing ca- potential; compacted; in 

(In places mapped where pacity when fairly stable places a 
with Tama severely wet; moder- slopes. sealer is 
soils; interpre- eroded. ate to high needed to 
tations for compressi- prevent 
Tama soils are bility. excessive 
given under the seepage. 
‘Tama series.) 

Dubuque (DuC2, Fair in Not Not Limestone | Fair in upper- Fair; rolling Poor; only 15 
DuD2, DuD3, most suitable. suitable. suitable most 15 to 30 topography; to 30 inches 
DuE2, DuE3, places; for crush- inches; lime- great need for deep over 
DuF2). poor ing below stone at a cuts and fills; fractured 

where a depth depth of 15 limestone limestone; 

severely of 15 to to 30 inches. hard and requires com- 

eroded, 30 inches. level bedded. pacted seal 
blanket over 
the limestone. 

Fayette (FaA, FaB, Fair; poor Not ot Not Fair; poor shear | Fair; rolling Fair to poor; 
FaC2, FaC3, FaD2, in severe- suitable. suitable, suitable. strength; topography; the soil ma- 
FaD3, FaE2, FaB3, ly eroded medium to great need terial in 
FaF2, FaF3, FaG). areas, high com- for cuts and reservoir 

pressibility; fills; low areas needs 
great loss of borrow po- to be com- 
bearing tential; highly pacted; a 
capacity erodible. sealer needed 
when soil in places to 
material is prevent 
wet. excessive 
seepage. 

Festina (FeA, FeB)-.._| Good._.____ Not : Not Not Fair; poor bear- | Fair; level to Fair to poor; a 

suitable, suitable, suitable, ing capacity gently sloping good site is 
when soil topography; rare; in places 
material is low potential a sealer 
wet; moder- as borrow needed to 
ate to high material; soil prevent ex- 
volume material has cessive seep- 
change; fair low density. page; in some 
workability areas thin 
and fair com- layers of 
paction when coarse- 
soil material textured 
is at optimum material are 
moisture below a depth 
content. . of 4 feet. 
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properties of soils—Continued 


Degree of limitation for— 


Farm ponds—Con. | 


Embankment 


Agricultural 
drainage 


Irrigation 


Terraces and 
diversions 


Grassed 
waterways 


Septic tank fields 


Foundations for 


low buildings 


Fair to poor; 
fair stability ; 
high volume 
change when 
compacted; 
poor work- 
ability when 
wet. 


Fair; medium 
stability; mod- 
erate to high 
expansion 
potential; good 
compaction at 
optimum mois- 
ture content. 


Fair to poor; 
only 15 to 30 
inches deep 
over limestone; 
semipervious 
when com- 
pacted; some 
settling can be 
expected if 
large fragments 
are used in the 
fills. 


Fair; medium 


stability; 
moderate to 
high potential 
for expansion; 
fair compaction 
at optimum 
moisture 
content. 


Fair; fair 
stability; high 
volume change 
when soil 
material is 
compacted; 
susceptible to 
piping. 


Tile drains not 
needed in 
most areas. 


Not needed. __-- 


Not needed. ---- | 


Not needed-_---- 


Not needed----- 


Fair to poor; 
highly erod- 
ible; has steep 
slopes; high 
available 
moisture 
capacity. 


Good; moderate 
intake of 
water; high 
available 
moisture 
capacity ; 
control of 
erosion 
needed. 


Fair; very low 
or low mois- 
ture capacity ; 
control of 
erosion 
needed. 


Fair to good; 
moderate 
water intake 
and high 
available 
moisture 
capacity; 
practices 
needed that 
will contral 
erosion. 


Good; moderate 
rate of water 
intake; high 
available 
moisture - 
capacity. 


Not suitable on 


slopes of more 


than 12 percent. 


Well suited on 


slopes as steep 
as 12 percent. 


In places bedrock 


only 15 to 30 
inches beneath 
the surface 
hinders con- 
struction; the 
slopes generally 
exceed 12 
percent, 


Well suited to 


terraces where 
slopes are less 


than 12 percent. 


No limiting 


factors. 


Highly erodible, 
and vegeta- 
tion difficult 
to establish. 


Well suited; tile 
drains needed 
on the sides 
of the water- 
ways to con- 
trol seepage 
in some areas. 


Limestone at a 
depth of only 
15 to 30 
inches; vege- 
tation diffi- 
cult to estab- 
lish and to 
maintain, un- 
less sufficient 
cover is left 
over the 
limestone. 


Well suited; 
tile drains 
needed to 
control seep- 
age in some 
areas. 


Good, but not 
needed in 
most places. 


Severe on slopes 
that exceed 12 
percent; moder- 
ate permeability. 


Slight on slopes 
of less than 10 
percent; mod- 
erate permea- 
bility. 


Not suitable; 
fractured bed- 
rock at a depth 
of only 15 to 30 
inches; the 
slopes generally 
exceed 10 
percent. 


Slight where slopes 
are less than 10 
percent; moder- 
ate perme- 
ability. 


Slight; moderate 
permeability. 


Moderate; low 


stability and 
low bearing 
capacity when 
wet; moderate 
to high com- 
pressibility. 


Slight to moder- 


ate; fair 
bearing capac- 
ity, except 
where satu- 
rated; medium 
to high eom- 
pressibility ; 
uniform con- 
solidation. 


None where the 


footings rest 
on limestone 
bedrock. 


Moderate; fair 


bearing ca- 
pacity; moder- 
ate to high 
compressi- 
bility; uniform 
consolidation, 


Moderate; 


moderate to 
high com- 
pressibility; 
uniform con- 
solidation ; 
fair shear 
strength, 


SOIL SURVEY 


TaBLE 5.—JInterpretations of engineering 


Soil series or land type 
and map symbol 


Suitability as source of — 


Highway 
location 


Farm ponds 


Topsoil Sand Gravel Limestone Road fill Reservoir area 
Floyd (FIB, FmB)----- Good_-__-_.- Not Not Not Poor; high con- | Poor; has a Fair to poor; in 
(In places mapped suitable. suitable. suitable. tent of organic seasonal high places con- 
with Clyde soils; matter to a water table; tains layers 
interpretations depth of high content of coarse- 
for the Clyde about 20 of organic textured ma- 
soils are given inches; matter to a terial that 
under the Clyde moderate to depth of require seal- 
series.) high shrink- 20 inches; ing to prevent 
swell po- highly sus- excessive 
tential; ceptible to seepage. 
moderate to frost heaving; 
high com- has low 
pressibility in borrow 
uppermost 3 potential. 
feet of soil 
material. 
Franklin (FnB)--.--.-- Good__.-..- Not ot Not Fair in upper Fair; has a Fair to poor; 
suitable. suitable, suitable, part of pro- seasonal high bottom of 
file; good in water table; reservoir 
~ the glacial highly sus- should be 
till; fair to ceptible to eompacted; 
good bearing frost action. pockets and 
eapacity; till strata of sand 
easily com- occur in 
pacted to places. 
high density; 
has a seasonal 
high water 
table. 
Frankville (Frc, Good where | Not Not Limestone | Fair to good; Fair; rolling Poor; fractured 
FrD2, FrE2), soils are suitable. suitable. suitable excellent in topography; bedrock at a 
not for crush- substratum; a great need depth of ,15 
eroded; ing below 15 to 30 inches for cuts and to 30 inches; 
poor a depth deep over fills; lime- a compacted 
where of 15 to limestone; stone hard seal blanket 
soils are 30 inches. fair bearing and level required over 
eroded. capacity; bedded. the limestone. 
moderate to 
high volume 
change when 
soil is com- 
pacted; 
underlain by 
limestone 
bedrock. 
Hagener (HaA, HaB, Poor....... Good, but Not Not Good; low com- | Fair to good; Not suitable; 
HaD). poorly suitable. suitable. pressibility; loose sand rapid perme- 
graded low volume may hinder ability; ma- 
fine and change when hauling terial too 
medium wet; when operations; porous to 
sands. damp, stable soil material hold water. 
under a in high cuts 
wheel load. may become 
quick and 


flow when it 
is saturated, 
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properties of soils—Continued 


Farm ponds—Con. Degree of limitation for— 
Agricultural Terraces and Grassed 
| drainage Trrigation diversions waterways 
Embankment Septic tank fields | Foundations for 
low buildings 

Fair; fair sta- Tile drains Good; drainage | Terraces not Tile needed on Severe; has a Moderate; 
bility; high function well. required needed, because the sides of seasonal high moderate to 
content of before irri- of nearly level waterway to water table. high com- 
organic matter; gating; high or gently control seep- pressibility ; 
high volume available sloping topog- age so that uniform con- 
change when moisture raphy; diver- vegetation solidation ; 
soil material is capacity. sions, properly can be fair shear 
compacted; fair placed, help to established. strength. 
to good com- make this soil 
paction at less wet. 
optimum 
moisture 
content. 

Fair to poor in Tile drains Good; high Terraces not Well suited; Moderate to Moderate; has a 
uppermost 15 function well, available needed, because tile drains severe; has a seasonal high 
to 40 inches of but not moisture of nearly level needed on the seasonal high water table; 
soil material ; needed in all capacity ; in or gently sides of water table. fair to good 
good below areas. places tile sloping waterway to bearing ca- 
that depth; drains re- topography. control seep- pacity; uneven 
till has slow quired before age so that consolidation. 
permeability irrigating. vegetation 
when com- can be 
pacted; low established. 
compressibility. 

Fair; limestone Not needed___-- Fair; low Fairly well suited | Well suited; Not suitable; None where 

» bedrock ata available where slopes limestone fractured lime- footings rest 
depth of 15 to moisture are 12 percent bedrock near stone bedrock on limestone 
30 inches; capacity; or less; bedrock the surface at a depth of 15 bedrock. 
moderate to erosion near the surface hinders con- to 30 inches. 
high volume control may hinder con- struction in 
change when practices struction. places. 
the material needed. 
over limestone 
is compacted. 

Not suitable for Not needed__-.- Fair; rapid Not suitable; Highly erodible; | Slight; very rapid | Slight; very low 
cores; fair water intake; highly erodible; vegetation permeability ; compressi- 
to good for very low terraces and difficult to soils make poor bility ; low 
shells; stability available diversions establish. filtering ma- volume change 
good; low moisture difficult to con- terial and may when content 
volume change; capacity. struct and allow unfiltered of moisture 
highly erodible; maintain; loose, sewage to changes; good 
susceptible to unproductive travel a long shear strength; 
piping. sand exposed in distance. if soil material 

the cuts. is wet, it may 
liquefy during 
excavation. 
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Tasie 5.—Interpretations of engineering 


Soil series or land type 
and map symbol 


Hayfield: 
Deep (HdA)-__._..- 


Moderately deep 
(HmA). 


Huntsville (HuA, 
HuB). — 


Suitability as source of— 


Farm ponds — 


= Highway 
location 
Topsoil Sand Gravel Limestone Road fill Reservoir area 
} 7 
| Good___...- Good below | Fair to Not Fair above a Fair to good; Not suitable; 
a depth good suitable. depth of 36 nearly level substratum 
of 36 below a inches; good topography; coarse tex- 
inches. depth of below that has a sea- tured and too 
36 inches. depth; great sonal high porous to 

loss in bear- water table; hold water. 

ing capacity good poten- 

when ma- tial as borrow 

terial above a material be- 

depth of 36 low a depth 

inches is wet; of 36 inches; 

moderate high poten- 

volume tial frost 

change to a action, 

depth of 36 

inches; low 

volume 

ehange below 

that depth. 

Good.------ In places In places Not suit- Fair to a depth | Fair to good; Not suitable; 
good good able. of 24 to 36 nearly level; substratum 
below a below a inches; good has a season- coarse tex- 
depth of depth of below that alhigh water | tured and too 
24 to 36 24 to 36 depth. table; good porous to 
inches. inches. potential as hold water. 

borrow mate- 
rial; high 
potential 
frost action. 

| 

Very good.-.| Not suit- Not suit- Not guit- Poor; low bear- | Fair to poor; Poor; nearly 

able. able. ' able. ing capacity subject to ; level; subject 
when wet; overflow ; to overflow; 
high volume high content material used 
change when of organic for reservoir 
compacted; matter; high area needs to 
high in con- compressi- be. com- 
tent of or- | bility; poor pacted, 
ganic matter. foundation 

| for high fills. 


properties of soils—Continued 


WINNESHIEK COUNTY, IOWA 


141 


Embankment 


Farm ponds—Con. 


Agricultural 
drainage 


Irrigation 


Terraces and 
diversions 


Grassed 
waterways 


Degree of limitation for— 


Septic tank fields 


Foundations for 
low buildings 


Fair to a depth 
of 36 inches; 
good below 
that depth; 
medium sta- 
bility and 
moderate 
volume change 
in subsoil; high 
stability and 
low volume 
change in sub- 
stratum; poor 
resistance to 
piping. 


Fair to a depth 
of 24 to 36 
inches; good 
below a depth 
of 36 inches; 
medium stabil- 
ity and mod- 
erate volume 
change in sub- 
soil; high sta- 
bility and low 
volume change 
in substratum; 
poor resistance 
to piping. 


Fair; medium 
stability ; mod- 
erate volume 
change; fair 
compaction at 
optimum mois- 
ture content; 
poor compac- 
tion if material 
is wet. 


Tile drains 
function well; 
the coarse 
texture of the 
substratum 
increases 
difficulty of 
installing tile. 


Tile drains func- 
tion well; the 
coarse texture 
of the sub- 
stratum in- 
creases diffi- 
culty of in- 
stalling tile. 


Not needed____- 


Good; drainage 
required be- 
fore irrigat- 
ing; medium 
to high 
available 
moisture 
capacity. 


Good; in places 
drainage is 
required be- 
fore irrigat- 
ing; medium 
available 
moisture 
capacity. 


Good; moderate 
water intake 
rate; high 
available 
moisture ca- 
pacity; pro- 
tection from 
stream over- 
flow needed 
in some 
places. 


Generally not 


needed; diver- 
sions, properly 
placed, help to 
protect from 
local runoff. 


Generally not 


needed; diver- 
sions, properly 
placed, help to 
protect from 
local runoff. 


Terraces not 


needed; well 
suited to diver- 
sions. 


Generally not 
needed. 


Generally not 
needed. 


No limitations; 
not needed 
in most areas. 


Moderate to 


severe; has a 
seasonal high 
water table; 
below a depth 
of 36 inches, 
the soil makes 
poor filtering 
material. 


Moderate to. 


severe; has a 
seasonal high 
water table; 
below a depth 
of 24 to 36 
inches, the soil 
makes poor 
filtering mate- 
rial. : 


Slight to moder- 


ate; subject to 
stream overflow 
of short dura- 
tion; moderate 
permeability. 


Moderate; good 
shear strength; 
has a seasonal 
high water 
table; very 
low compressi- 
bility; low 
volume change 
below a depth 
of 36 inches 
when soil 
material is 
wetted and 
dried; soil 
material be- 
low a depth of 
36 inches may 
become quick 
and flow if it 
is saturated 
when exca- 
vation takes 
place. 


Moderate; good 
shear strength; 
has a seasonal 
high water 
table; very 
low compress- 
ibility ; low 
volume change 
when soil 
material below 
a depth of 24 
to 30 inches 
is wetted and 
dried; soil 
material below 
a depth of 36 
inches may 
become quick 
and flow if it 
is saturated 
when excava- 
tion takes 
place. 


Slight to mod- 
erate; fair 
shear strength 
and bearing 
capacity; 
moderate com- 
pressibility ; 
subject to 
overflow. 
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Soil series or land type 


and map symbol 


Jacwin (JaA, JaB, 
JaC, JaD). 


Kato: 
Deep (KdA)----..-. 


Moderately deep 
(KaA). 


Deep, clay shale 
substratum 
(KsB8, KsC). 


Suitability as source of— 


Tasty 5.—Interpretations of engineering 


| 


Farm ponds 


matter; mate- 
rial overlying 
the shale is of 
low density. 


frost action. 


Highway 
location 
Topsoil Sand Gravel Limestone Road fill Reservoir area 

Good-_-_.---. Not suit- Not suit- Not suit- Not suitable; Poor; surface Fair; shale at a 

able. able. able. shale at a layer high in depth of 15 
depth of 15 content of to 30 inches; 
to 30 inches; organic bottom of 
soil material matter; sea- reservoir may 
above the sonal high need to be 
shale is high water table; compacted; 
in content of low borrow contains thin 
organic potential. strata of 
matter and limestone in 
has low places. 
density; shale 
subject to 
high volume 
change. 

Good--..--. Fair; high Fair below | Not suit- Poor to a depth | Fair; has a Bottom of reser- 
water a depth able. of 3 feet; seasonal high voir needs to 
table. of 36 to very good water table; be com- 

42 below that surface layer pacted; 
inches; depth; mate- high in con- coarse-tex- 
high tial to a tent of tured mate- 
water depth of 3 organic rial, too 
table. feet is high matter. porous to 
in content of hold water, 
organic below a 
matter and depth of 36 
is of low inches; sea- 
density. sonal high 
water table. 

Good..----. Fair; high Fair below | Not suit- Poor to a depth | Fair; has a Bottom of reser- 
water a depth able. of 2 feet; seasonal high voir needs to 
table. of 24 to material high water table; be com- 

36 in content of surface layer pacted; 
inches; organic high in con- coarse-tex- 
high matter and tent of tured mate- 
water has low organic tial below a 
table. density ; very matter. | depth of 24 
good below a to 36 inches 
depth of 2 too porous to 
to 3 feet; low hold water; 
compressi- seasonal high 
bility and water table. 
low volume 
change. 

Good.__.-_- Not suit- Not suit- Not suit- Poor to not Poor; seasonal Fair; nearly 

able. able. able. suitable; high water level In 
shaly sub- table; surface places; suit- 
stratum layer high in able for dug- 
within 4 feet content of out ponds. 
of surface; organic 
high in matter; 
content of highly sus- 
organic ceptible to 
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Embankment 


Farm ponds—Con. 


Agricultural 
drainage 


Trrigation 


Terraces and 
diversions 


Grassed 
waterways 


Poor; shale at a 
depth of 15 to 
30 inches; shale 
has high shrink- 
swell potential; 
high volume 
change; poor 
workability 
when wet. 


Fair to good; fair 
stability and 
moderate com- 
pressibility to 
a depth of 3 
feet; good sta- 
bility and very 
low compressi- 
bility below 
that depth; 
susceptible to 
piping. 


Fair to good; fair 
stability to a 
depth of 2 to 3 
feet; com- 
pressibility and 
volume change 
moderate to a 
depth of 2 to 3 
feet and very 
low below that 
depth; suscep- 
tible to piping. 


Fair to poor; fair 
stability to a 
depth of 3 feet; 
moderate vol- 
ume change; 
shale has high 
expansion 
potential. 


Tile may not 
drain all 
areas; proper 
placement of 
tile drains 
and proper 
back filling 
are impor- 
tant. 


Tile drains func- 
tion well; has 
thin layers of 
coarse-tex- 
tured mate- 
rial below a 
depth of 36 
inches; soil 
material may 
become quick 
and flow 
when satu- 
rated and 
hinder in- 
stallation of 
the system, 


Tile drains func- 
tion well; 
contains 
coarse-tex- 
tured strata 
below a depth 
of 2 to 3 feet; 
soil material 
may become 
quick and 
flow when sat- 
urated and 
hinder instal- 
lation of the 
system. 


Tile drains fune- 
tion satisfac- 
torily, but 
placement of 
tile is highly 
important 
because of 
variations in 
the depth of 
the layers of 
sand and 
shale and in 
the thickness 
of those 
layers. 


Fair; drainage 
required be- 
fore irrigat- 
ing; subsoil 
and substra- 
tum very 
slowly per- 
meable. 


Fair to good; 
drainage 
required be- 
fore irrigat- 
ing; medium 
available 
moisture 
capacity. 


Fair to good; 
drainage re- 
quired before 
irrigating ; 
low to medi- 
um. available 
moisture 
capacity. 


Fair; requires 
drainage be- 
fore irrigat- 
ing; high 
available 
moisture ca- 
pacity; very 
slowly perme- 
able material 
within 4 feet, 
of the surface. 


Diversions, prop- 


erly placed, 
help to control 


local runoff and 
reduce wetness. 


Terraces not 


needed, because 


of topography. 


Terraces not 


needed, because 


of topography. 


Terraces not 


needed, because 


of topography; 


diversions, prop- 


erly placed, 
help to control 


local runoff and 
reduce wetness. 


Tile drainage 
needed to 
control seep- 
age so that 
vegetation 
ean be estab- 
lished. 


Well suited, but 
tile drains 
required to 
prevent seep- 
age where 
vegetation is 
to be estab- 
lished. 


Well suited, but 
tile drains 
required to 
prevent seep- 
age where 
vegetation is 
to be estab- 
lished. 


Well suited, but 
tile drains 
required to 
prevent seep- 
age where 
vegetation is 
to be estab- 
lished. 


Degree of limitation for— 


Septic tank fields 


Foundations for 
low buildings 


Not suitable; has 
a seasonal high 
water table; 
very slow per- 
meability in 
shaly material 
in subsoil and 
substratum. 


Moderate; has a 
seasonal high 
water table; 
soils make poor 
filtering mate- 
rial below a 
depth of 3 feet. 


Moderate; has a 
seasonal high 
water table; 
soils make poor 
filtering mate- 
tial below a 
depth of 2 to 
3 feet. 


Severe; seasonal 
high water 
table; material 
that is very 
slowly perme- 
able is within 
4 feet of the 
surface. 


Severe; shale 
subject to 
dangerous 
volume change 
when content 
of moisture 
changes. 


Moderate; soil 
material below 
a depth of 3 
feet subject to 
low volume 
ehange on 
wetting; mate- 
rial below a 
depth of 2 
feet may 
become quick 
and flow if it 
is saturated 
during exca- 
vation. 


Moderate; soil 
material below 
a depth of 2 
to 3 feet sub- 
ject to low 
volume change 
on wetting; 
material below 
a, depth of 2 
to 3 feet may 
become quick 
and flow if it 
is saturated 
during excava- 
tion. 


Severe; shale is 
within 4 feet 
of the surface 
and is subject 
to dangerous 
expansion if it 
is initially dry; 
seasonal high 
water table. 
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> Suitability as source of — Farm ponds 
Soil series or land type _ Highway 
and map symbol location ~ 
Topsoil Sand Gravel Limestone Road fill Reservoir area 
Kennebec (LkA)------- Very good__| Not suit- Not suit- Not suit- Poor to very Fair to poor; Poor; subject to 

(Mapped only able, able. able. poor; highin | nearly level; flooding; 
with Lawson content of subject to nearly level; 
soils; interpre- organic flooding; low bottom of 
tations for the matter; low potential as reservoir 
Lawson soils bearing ca- borrow mate- needs to be 
are given under pacity when rial; high compacted. 
the Lawson wet; mod- content of or- 
series.) erate to high ganic matter. 

volume 
change. 
Kenyon (KyB)..------ Not suit- Not suit- Not suit- Good below a | Good; seepage Good to fair; 
able. able. able. depth of may occur in vertical and 
about 1% some cuts; horizontal 
feet; fair to good source veins of sand 
good bearing of borrow are common; 
capacity; low material; sus- bottom of 
compressi- ceptible to reservoir 
bility; easily frost action should be 
compacted to where pock- scarified and 
high density, ets of water- compacted, 
bearing sand 
occur. 
Lamont: 
Sandy loam (LaB, | Good; In a few Not suit- Good; low vol- Good; soil ma- Poor; rapid per- 
Lac, LaD). poorly places able. ume change terial on slopes meability; 

graded below a on wetting; highly erod- material too 
fine and depth. of good work- ible; has good porous to 
medium 2 feet. ability and potential as hold water 
sands. good compac- borrow mate- without a 

tion except rial; in some sealer. 

where the cuts the sand , 

content of may be satu- 

fines is less rated and 

than 15 per- become quick 

cent; highly and flow 

stable under when an ex- 

wheel loads, cavation is | 

regardless of made. i 

the moisture 

content. 

Sandy loam, till Good toa Not suit- Not suit- | Good; low com- | Good; seepage Fair; veins of 
subsoil variant depth of able. able. pressibility ; may occur in sand are 
(LdB). 15 to 36 good bearing some cuts; common; the 

inches, capacity and good source material in 
but poorly shear of borrow reservoir area 
raded strength; material; should be 
ne and good compac- highly sus- compacted. 
medium tion and ceptible to 
sands, workability. frost action 
where satu- 
rated strata 
occur. 
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properties of soils—Continued 


Farm ponds—Con. 


Degree of limitation for— 


Upper part fair; 


’ 1Y% feet; mod- 


Fair; high sta- 


Fair to good; 


swell potential; 
medium com- 
pressibility. 


good below a 
depth of about 


erate stability; 
slow permea- 
bility where 
compacted; low 
compressibility. 


bility ; low 
volume change; 
susceptible to 
piping. 


good stability; 
low compregsi- 
bility; material 
below a depth 
of 15 to 30 
inches easily 
compacted to 
high density; | 
low to moderate | 
shrink-swell 


potential. 


Tile drains. 
function well, 
but.not 
needed in 
most areas. 


ats 


: Not needed____- 


Generally not 
needed. 


Fair; moderate 
rate of water 
intake; mod- 
erate to mod- 
erately slow 
permeability ; 
high avail- 
able moisture 
capacity. 


Fair; rapid rate 
of water 
intake; low 
moisture 
capacity. 


Good; rapid 
infiltration ; 
medium avail- 
able moisture 
capacity. 


Some areas may 


be wet after 
terraces are in- 
stalled; soil con- 
tains pebble 
band; subsoil 
low in fertility 
below a depth 
of about 18 to 
24 inches; cuts 
should be held 
to a minimum. 


Highly erodible; 


terraces and 
diversions diffi- 


cult to construct | 


and maintain. 


Highly erodible; 


terraces and di- 
versions diffi- 
cult to con- 
struct and 
maintain where 
sand is deep. 


| Contains stone 


line, and sub- 
soil is low in 


fertility below | 


a depth of 18 
to 24 inches; 
tile drains 
needed in 
places on the 
sides of the 
waterway so 
that seepage 
will be con- 
trolled and 
vegetation can 


be established.| 


Highly erodible; 
vegetation 
difficult to 
establish. 


Erodible; vege- 
tation diffi- 
cult to estab- 
lish where 
sand is deep. 


Moderate; moder- 


erate to moder- 
ately slow per- 
meability below 
a depth of 24% 
feet. 


Mederate; rapid 


permeability ; 
soils poor as fil- 
tering material 
and may allow 
unfiltered 
sewage to travel 
a long distance. 


Slight; perme- 


ability moder- 
ately rapid to a 
depth of 15 to 
36 inches and 
moderate below 
that depth. 


| Agricultural Terraces and Grassed 
drainage Trrigation diversions waterways 
Embankment Septic tank fields | Foundations for 
low buildings 

Poor; fair sta- | Tile drains Good; requires Diversions, prop- | Not needed_.--- Severe; subject to | Moderate to 

bility; mod- function well, protection erly placed, occasional severe; occa- 

erate to high but not from flood- help to divert flooding; mod- - sional flood- 

content of or- needed in ing; high local runoff and erate perme- ing; high 

ganic matter; most areas, available reduce wetness ability. content of 

moderate to moisture and deposition. organic mat- 

high shrink- capacity. ter; fair bear- 


ing capacity 
and shear 
strength; 
moderate com- 
pressibility; 
uniform con- 
solidation. 


Slight; good 
bearing ca- 
pacity and 
shear 
strength; low 
compressi- 
bility; uneven 
consolidation. 


Slight; very low 


compressi- 
bility ; low 
volume change 
on wetting; 
good shear 
strength, 

may flow 
when excava- 
tion takes 
place if the soil 
material is 
saturated. 


Slight; good 
bearing ¢a- 
pacity; low 
compressi- 
bility; low 
volume change 
in upper layers 
when wetted. 


SOIL SURVEY 


TasLe 5.—Interpretations of engineering 


Suitability as source of — 


Farm ponds 


Soil series or land type Highway __ 
and map symbol location 
Topsoil Sand Gravel Limestone Road fill Reservoir area 

Lawson (LkA, LmB, Good-_----- Not suit- Not suit- Not suit- Poor; high Fair to poor; Fair for dugout 

Rw). able. able. able, content of or- has low po- ponds; mate- 
(In places mapped ganic matter tential as rial on bottom 
with Kennebec to a depth of borrow ma-~ of reservoir 

or Rowley soils; 20 to 40 terial; sea- should be 
interpretations inches; low sonal high compacted. 
for the Kenne- bearing ca- water table; 

bec and Rowley pacity when subject to 

soils are given wet; high flooding; poor 

under their volume as a founda- 

respective change when tion for high 

series.) compacted, fills. 

Loamy colluvial land Good to Not suit- Not suit- Not suit- Fair; high con- | Fair to poor; Not suitable; 

(LnE, LnF). poor. able. able, able. tent of or- steep and ad- material too 
ganic matter; jacent to porous to 
moderate to areas of Steep hold water. 
high com- rock land; for 
pressibility ; short periods 
low bearing receives local 
capacity when runoff of high 
material is velocity. 
wet. 

Loamy terrace escarp- | Fair to Good in Good in Not suit- Fair to good; Fair to good; Not suitable; 

ments (LoF). poor. places places able, in places sand great need for material too 

below a below a and gravel cuts and fills; porous to 
depth of depth of are below a good source hold water. 
2 to 3 2to3 depth of 20 of borrow ma- 
feet. feet. inches; good terial; good 

shear strength workability, 

and bearing except where 

capacity; low the content of 

volume fines is less 

change. than 15 

percent. 

Marlean (MaB, MaC, Not suit- Not suit- Not suit- Fair to Good; good Fair to good; Not suitable; 
MaC2, MaD2, able. able. able. good; bearing ca- great need for material too 
MaD3, MaE2, shaly or pacity and cuts and fills; porous to 
MaB3). cherty in shear good source of hold water. 

places. strength; borrow mate- 
negligible rial; hard, 
volume level-bedded 
change on limestone be- 
wetting; some low a depth 
settling can of about 10 
be expected feet; contains 
if large frag- thin layers of 
ments are shale in 
used in fills. places. 

Nasset (NaC2, NaD2, Good------- Not suit- Not suit- | Limestone Fair to a depth | Fair to good; | Poor; in most 

NaE2). able. able. suitable of 30 to 50 rolling topog- places bedrock 
for crush- inches and raphy; may too porous to 
ing below has fair bear- have great hold water; 
a depth ing capacity; need for cuts seal blanket 
of 30 to very poor in and fills; needed over 
50 inches. clay residu- limestone the limestone. 


um; has high 
volume 
change on i 
wetting; lime- | 
stone is below 
a depth of 30 
to 50 inches. 


hard and level 
bedded. 
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properties of soils—Continued 

Farm ponds—Con. Degree of limitation for— 

Agricultural Terraces and Grassed 
drainage Irrigation. diversions waterways 
Embankment Septic tank fields | Foundations for 
low buildings 

Fair; fair sta- Tile drains Good; drainage | Diversions, prop- j Satisfactory, Severe; seasonal Moderate to se- 
bility; high function well; and protec- erly placed, help but generally high water vere; subject 
content of or- protection. tion from to divert locai not needed. table; subject to flooding; 
ganic matter; from flooding flooding re- runoff and to flooding. moderate com- 
moderate vol- needed in quired before reduce flooding pressibility ; 
ume change; some areas. irrigation; and wetness. uniform con- 
poor compac- high available solidation; fair 
tion if material moisture shear 
is wet. capacity. strength; sub- 

ject to frost 
action; subject 
to loss of bear- 
ing capacity 
on thawing. 

Fair; fair sta- Not needed. -- ~~ Not suitable; Not suitable for Highly erodible._| Severe; the slopes | Moderate; for 
bility; moderate highly erod- terraces; too exceed 12 per- short periods 
to high shrink- ible. steep; diver- cent. receives local 
swell potential; sions, properly runoff of high 
moderate com- placed, help to velocity. 
pressibility. protect soils 

downslope from 
local runoff. 

Fair to good; Not needed____- Not suitable; Not suitable for Not suitable; Not suitable--_-_ .| Severe because 
ood stability; highly erod- terraces; diver- highly erod- of the length 
ow volume ible. sions placed on ible; estab- and steepness 

change on the lower side lishing vege- of the slopes. 
wetting. of the areas tation very 
. help to protect difficult. 
soils downslope 
from runoff and 
silting. 

Not suitable; per- | Not needed. ___- Not suitable; Poor to not suit- Poor; shallow Not suitable; frag- | Slight; bedrock 
vious, even very low able; low over frag- ments of lime- is fragmented 
when com- available fertility in sub- mented ore stone hinder toa depth of 
pacted; low moisture stratum. stone; vege- installation. about 10 feet 
volume change capacity. tation very ‘ and is hard 
on wetting; less difficult to and level 
than 15 percent establish. bedded below 
of loamy mate- that depth; 
rial between contains thin. 
the pieces of layers of shale 
fragmented in places. 
shaly limestone. 

Fair; stability Not needed_---- Fair; medium Bedrock at a Good___-__..-- Moderate; frac- None where foot- 
fair in material available depth of 30 to tured limestone ings rest on 
over the lime- moisture ca- 50 inches at a depth of 30 limestone bed- 
stone; moderate pacity; con- hinders con- to 50 inches rock. 
volume change trol of erosion. struction in hinders installa- 
if material is needed. places; cuts tion in places 
compacted; should be held and permits un- 
some settling to a minimum. filtered sewage 
can be expected to travel a long 
if large frag- distance. 
ments of lime- 
stone are used 
in fill. 
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Tasie 5.—Jnterpretations of engineering 


Suitability as source of — 


Farm ponds 


Soil series or land type Highway __ 
and map symbol location 
Topsoil Sand Gravel Limestone Road fill Reservoir area 
Nordness (NoD, NoE).-} Not suit- Not suit- Not suit- Limestone Very good Fair; 15 inches Not suitable; 
able. able. able. suitable where crush- or less of soil limestone frac- 
for erush- ed; 15 inches material over tured in most 
ing below or less of soil hard, level- places and too 
a depth material over bedded lime- porous to hold 
of 15 limestone stone; gen- water. 
inches. bedrock. erally a great 
need for cuts 
and fills; good 
potential for 
borrow ma- 
terial. 
Oran (OrA, OrB)_____- Good___.--- Not suit- Not suit- Not suit- Good to fair Fair; nearly Poor to fair; 
able. able. able. below a depth level or gently vertical and 
of 2 feet; low sloping; horizontal 
compressibil- seasonal high veins of gravel- 
| ity; easily water table; ly sand are 
i compacted to highly sus- common; bot- 
high density; ceptible to tom of reser- 
fair to good frost action. voir should be 
bearing compacted. 
capacity. 

Orwood (OsB, OsC2, Generally Not suit- Not suit- | Not suit- Fair to good; Fair; rolling Fair; bottom of 
OsD2, OsE2, OsE3, fair, but able. able. able. moderate topography; reservoir needs 
OsF2). poor in compressibil- high moisture to be com- 

severely ity; good content in pacted; a 
eroded workability some cuts; sealer may be 
areas. and compac- highly sus- needed to pre- 

tion at opti- ceptible to vent excessive 

mum mois~ frost action seepage. 

ture content; where strata 

low bearing of waterbear- 

capacity ing material 

when wet. occur. 

Ossian (Ct, Ot, OvB, Good, but | Not suit- Not suit- | Not suit- Poor or very Poor; nearly Fair for dugout 
Ow, Ox). wet in able. able. | able. poor, mod- level; seasonal ponds; subject 
{In places mapped many erate com- high water to flooding; 
with Colo, places. ; ressibility ; table; sub- bottom of 
Otter, or Law- ow bearing jeet to flood- reservoir 
son soils; inter- capacity when ing; low po- shoud be com- 

’ pretations for wet; surface tential as bor-| - pacted; a 

Colo, Otter, and layer high in row material. sealer may be 
Lawson soils are content of needed to pre- 
given under organic mat- vent seepage. 
their respective ter; difficult 
series.) to compact 

to high 

density. 

Ostrander (OuA, OuB, | Good-_---.-- Not suit- Not suit- Not suit- Good below a Good; seepage Fair to good; 

OuC). able. able. able. depth of occurs in some vertical and 
about 1% cuts; sus~- horizontal 
feet; fair to ceptible to veins of sand 
good bearing frost heaving are common; 
capacity; low where pockets bottom of 

' compressibil- of saturated reservoir 

ity; easily sand occur; should be 
compacted to good poten- scarified and 
high density ; tial as borrow compacted. 
surface layer material. 
high in con- 
tent of or- 
ganic matter. 


tent. 


Poor; fair stability 


Needed; tile 


Fair; drainage 


Terraces not 


the low fertility 
of the subsoil. 


Good; generally 


established. 


Not suitable; 
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properties of sovls—Continued 

Farm ponds—Con. Degree of limitation for— 

Agricultural Terraces and Grassed on 
drainage Trrigation diversions waterways ‘. 
Embankment Septic tank fields | Foundations for 
i low buildings 

Poor; limestone Not needed__.__ Poor; very low Not suitable; very | Poor; shallow Not suitable; None where 
at a depth of available shallow over over bedrock. shallow over footings rest 
15 inches or moisture bedrock. fractured bed- on limestone 
less; some capacity. rock, bedrock. 
settling can be 
expected when 
large fragments 
are used in fills. 

Good to fair; fair | Tile drains Fair; tile drain- | Terraces not Good; tile Severe; seasonal Moderate; 
stability; slow funetion well. age required needed, because needed on the high water seasonal high 
permeability before irri- of topography ; sides of water- table. water table; 
when com- gating; high diversions, ways to con- fair to good 
pacted; moder- available properly placed, trol seepage bearing capac- 
ate shrink- moisture help to make so that vege- ity below a 
swell potential. capacity. the soils less tation can be depth of 

wet. established. about 2 feet; 
highly sus- 
ceptible to 
frost action; 
uneven con- 
solidation. 

Good to fair; good | Not needed_.___ Good; erosion Good on slopes of | Good___-_____- Slight where Slight to moder- 
stability; moder- control prac- less than 12 | slopes are less ate; moderate 
ate volume tices needed; percent. than 10 percent; compressibil- 
change where highly erod- moderate per- ity; uniform 
compacted; ible; high meability. consolidation ; 
good compaction available fair bearing 
at optimum moisture capacity. 
moisture con- capacity. 


Severe; poor 


when dry, poor drains func- and flood pro- needed; diver- not needed; seasonal high bearing capac- 
stability when tion well. tection re- sions, properly tile needed water table; ity and shear 
wet; difficult to quired before placed, help to to control subject to strength; high 
compact to high irrigating; protect from seepage. flooding. expansion po- 
density; high high avail- local runoff and tential; sub- 
volume change; able moisture make the soil ject to flood- 
very narrow capacity. less wet. ing; moderate 
range of satis- compressi- 
factory moisture bility. 

content for 

compaction. 

Good below a Not needed___._ Good; high Cuts should be Good; tile Slight; moderate Slight; good 
depth of 144 available held to a mini- needed on the limitations. bearing capac- 
feet; moderate moisture mum because sides of water- ity and shear 
stability; easily capacity. of stone line at way to con- strength; low 
compacted to a depth of trol seepage compressi- 
high density. about 1% feet, so that vege- bility; uneven 

and because of tation can be consolidation. 


SOIL SURVEY 


TaBLE 5.—Interpretations of engineering 


Suitability as source of-— 


Farm ponds 


to 20 inches; 
good bearing 
capacity; low 
compres- 
sibility; easily 
compacted to 
high density. 


some cuts; 
good source 
of borrow 
material; 
susceptible to 
frost action 
where pockets 
of water- 
bearing sand 
occur. 


Soil series or land type Highway “ = 
and map symbol location 
Topsoil Sand Gravel Limestone Road fill Reservoir area 
Otter (Cs, Ct, OvB, Good, but Not suit- | Not suit- Not suit- Not suitable; Poor; seasonal Poor; nearly 
Ox). often able. able. high in con- high water level; subject 
(Mapped only wet. tent of or- table; sub- to flooding. 
with Colo, Law- ganic matter; ject to flood- 
son, or Ossian high com- ing; low po- 
soils interpreta- pressibility; tential as 
tions for the very low sta- borrow ma- 
Colo, Lawson, bility and terial; poor 
and Ossian soils bearing foundation 
are given under capacity for high fills. 
their respective when wet. 
series.) 

Palsgrove (PaC2, Fair to poor-| Not suit- | Not suit- Limestone Fair to a depth | Fair; rolling Poor; fractured 
PaD2, PaD3, PaE2, able. able. suitable of 30 to 50 topography ; limestone 30 
PaE3, PaF2). for crush- inches; fair great need to 50 inehes 

ing below bearing for cuts and below the 
a depth capacity; fills; lime- surface; 
of 30 to moderate to stone hard compacted 
50 high com- and level seal blanket 
inches pressibility ; bedded. required 
limestone over the 
below a depth limestone. 
of 30 to 50 
inches. 
Peaty muck (Pk).----- Poor if Not suit- | Not suit- Not suit- Not suitable; Not suitable; Not suitable _. _- 
used able. able. able. organic soil organic soil 
alone; material material; 
oxidizes should not be high water 
rapidly used in fills table. 
when and should be 
mixed avoided if 
with possible. 
mineral 
soil 
material. 

Peaty muck, over- Fair to Not suit- | Not suit- Not suit- Not suitable Not suitable; Not suitable -_-_- 
washed (Pw). good. able. able. able. below a organic soil 

depth of 6 material; 
to 20 inches; high water 
organic soil table. 
material 

should not 

be used in 

fills and 

should be 

avoided if 

possible. 

Racine (RaA, RaB, Good..-.-- Not suit- | Not suit- Not suit- Good below a Good; seepage Fair to good; 
RaC, RaC2, RaD2). able. able. able. depth of 18 may occur in vertical and 


horizontal 
veins of sand 
are common; 
bottom of 
reservoir 
should be 
compacted. | 


properties of soils—Continued 
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Farm ponds—Con. 


Degree of limitation for— 


low when wet; 
high in content 
of organic 
matter; high 
compressibility; 
high volume 
change; very 
narrow range of 
moisture con- 
tent for suitable 
compaction. 


Uppermost 30 to 
50 inches fair; 
has moderate 
stability; high 
compaction; 
difficult to 
compact to 
high density 
and has slow 
permeability ; 
settling can 
be expected if 
large fragments 
of limestone 
are used in 
the fills, 


Not suitable; 
organic soil 
material; 
high water 
table. 


Not suitable; 
organic soil 
material; 
high water 
table. 


Good; moderate 
stability ; 
easily com- 
pacted to high 
density; slow 
permeability 
where com- 
pacted; has 
moderate 
potential for 
expansion. 


tion well; pro- 
tection from 
flooding 
necessary. 


Not needed____- 


Interceptor tile 
needed in 
seepage 
areas; open 
intakes or 
surface 
ditches 
needed in 
ponded areas, 


Open intakes or 
surface 
ditches 
needed in 
ponded areas; 
where feas- 
ible, tile 
should be 
placed in 
contact with 
the mineral 
soil material, 
below the 
organic soil 
material. 


Not needed_.___ 


tection from 
flooding re- 
quired; high 
available 
moisture 
capacity. 


Fair to mod- 
erate avail- 
able moisture 
capacity ; 
highly 
erodible, 


Good; rapid 
rate of water 
intake; very 
high avail- 
able moisture 
capacity; 
drainage 
required 
before 
irrigating. 


Good; rapid 
rate of water 
intake; very 
high or high 
available 
moisture 
capacity ; 
drainage and 
protection 
from flooding 
required 
before 
irrigating. 


Good; moderate 
intake rate; 
high available 
moisture 
capacity. 


to control local 
runoff and re- 
duce wetness. 


Fair on slopes of 
less than 12 
percent; bed- 
rock at a depth 
of 30 to 50 
inches hinders 
construction in 
places. 


Not suitable___-__ 


Not suitable._.._- 


Cuts should be 
held to a mini- 
mum because of 
stone line and 
low fertility of 
the subsoil. 


most places. 


Not suitable__-_- 


Not suitable. ___ 


Good; tile 
needed on 
the sides of 
waterways in 
many places 
to control 
seepage so 
that vegeta- 
tion can be 
established. 


water table; 
subject to 
flooding. 


Moderate; bed- 
rock at a depth 
of 30 to 50 
inches; slopes 
generally 
exceed 10 per- 
cent; per- 
meability 
moderate 
above the 
limestone. 


Not suitable; 
water table at 
or near the 
surface all 
year. 


Not suitable; 
water table at’ 
or near the 
surface. 


Slight; moderate 
permeability. 


— Agricultural Terraces and Grassed 
7 drainage Irrigation diversions waterways 
Embankment Septic tank fields | Foundations for 
low buildings 
Poor; fair stability | Needed; tile Fair; tile drain- | Diversions, proper-| Good; not Not suitable; Severe; seasonal 
when dry, very drains func- age and pro- ly placed, help needed in seasonal high high water 


table and sub- 
ject to flooding; 
very low bear- 
ing capacity 
when wet; may 
liquefy and 
flow if it is 
saturated 
when excava- 
tion takes 
place. 


None where 
footings rest 
on limestone 
bedrock. 


Not suitable. 


Not suitabie. 


Slight; good 
bearing 
capacity and 
shear strength; 
low compres- 
sibility; 
uneven con- 
solidation. 
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SOIL SURVEY 


TarLE 5.—Interpretations of engineering 


Suitability as source of — Farm ponds 
Soil series or land type _ - & Highway 
and map symbol location 
Topsoil Sand Gravel Limestone Road fill Reservoir area 
oe eed: el _ , 
Renova (ReB, ReC, Fair in Not suit- | Not suit- Not suit- Good below a Good; seepage Fair to good; 
ReC2, ReD2, ReD3, areas able. able. able. depth of 18 may occur in vertical and 
ReE2, ReE3). that to 20 inches; some cuts; horizontal 
are not good bearing good source veins of sand 
eroded; capacity; low of borrow are common; 
poor in compres- material; bottom of 
eroded sibility; easily susceptible to reservoir 
areas. compacted to frost action should be 
high density. where pockets compacted. 
of water- 
bearing sand 
occur. 
Riceville (R#B)..---.-.- Good to Not suit- | Not suit- Not suit- Good in glacial | Good to fair; Good; sand 
fair. able. able. able. till below a seasonal lenses and 
depth of 15 perched pockets of 
to 20 inches; water table; sand are com- 
good bearing susceptible to mon; bottom 
capacity; frost action of reservoir 
easily com- where pockets | should be 
pacted to of water- scarified and 
high density. bearing sand compacted. 
occur. 
Rockton (RkA, RkB, Good..-_--| Not suit- | Not suit- Limestone Fair to good to | Fair; hard, Poor; in many 
Rkc, RkD). able. able. suitable a depth of level-bedded places bed- 
for crush- 15 to 30 limestone at a rock is 
ing below inches; good depth of 15 fractured and 
a depth bearing to 30 inches; too porous to 
of 15 to capacity ; good poten- hold water. 
30 moderate tial for 
inches. volume borrow 
change; material. 
limestone 
bedrock at a 
depth of 15 
to 30 inches; 
clayey re- 
siduum, where 
present 
above the 
limestone, 
is not 
suitable. 
Rowley (RoA, Rw)__..| Good... -- Not suit- | Not suit- Not suit- Poor; surface Fair to poor; Fair; bottom of 
(In places mapped able. able. able. layer high in seasonal high reservoir 
with Lawson | content of water table; should be 
soils; interpre- organic mat- low potential compacted. 
tations for the ter; high as borrow 
Lawson soils are volume material; 
given under the change and surface layer 
Lawson series.) low bearing - high in con- 
capacity tent of 
when wet; organic 
very harrow matter. 
range of 
moisture con- 
| tent for 
| suitable 
compaction. 
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properties of soils—Continued 


Degree of limitation for— 


Farm ponds—Con. 


the bedrock. 


Fair; fair stabil- 
ity; medium to 
high volume 


Tile drains 
function well. 


Fair to good; 
tile drainage 
required be- 


| Terraces generally 


not needed; 
diversions, 


Good; tile may 
be needed so 
that vegeta- 


Moderate; sea- 


sonal high 
water table. 


a Agricultural Terraces and Grassed 
drainage Irrigation diversions waterways 
Embankment Septic tank fields | Foundations for 
low buildings 

Good; moderate Not needed____- Good; moderate | Cuts should be Good; tile Slight; moderate Slight; good 
stability; intake rate; held to a mini- needed on permeability. bearing 
easily com- high available mum because of the sides of capacity and 
pacted to high moisture stone line and waterways in shear strength; 
density; slow capacity. low fertility of many places low compres- 
permeability the subsoil. to control sibility ; 
where com- seepage so uneven con- 
pacted; that vegeta- solidation, 
moderate tion can be 
potential for established. 
expansion. 

Good; moderate Tile drainage Fair; mod- Subsoil low in Some limita- Moderate; Moderate; 
stability; slow allows field erately slow fertility; cuts tions; stone moderately seasonal 
permeability operations permeability should be held line at a slow per- perched water 
where com- to be more below a to less than 2 depth of 2 meability ; table; good 
pacted. timely; close depth of 2 feet; in some feet; vegeta- seasonal bearing capac- 

spacing and feet; high places tile are tion difficult perched water ity and shear 
careful place- available needed in the to establish; table. strength; low 
ment of the moisture channels of the tile are compres- 
tile necessary. capacity. terraces. needed on sibility. 

the sides of 

waterways 

to control 

seepage. 

Poor; limited Not needed___-_-_ Fair; mod- In places lime- Satisfactory Severe; shallow None where 
supply of erate intake stone bedrock where suf- over bedrock; footings can 
usable material rate; very 15 to 30 inches ficient cover in places be set on 
above the bed- low to low below the sur- can be left cracked bed- limestone 
rock; moderate available face hinders over the lime- rock allows bedrock. 
volume change moisture construction, stone. unfiltered 
and good com- capacity. sewage to 
paction of travel a long 
material over distance. 


Moderate; if 


soil becomes 
saturated, it 


change on fore irrigat- properly placed, tion can be may lose 
wetting; dif- ing; high help to control established. cohesion and 
ficult to available local runoff settle; uni- 
compact to moisture and reduce form consoli- 
high density; capacity. wetness. dation; fair 


narrow range 
of moisture 
content for 


£00! 
workability. 


shear strength. 
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Tasie 5,—Interpretations of engineering 


Suitability as source of— | Farm ponds 
Soil series or land type ! Highway ais) 
and map symbol location 
Topsoil Sand Gravel Limestone Road fill Reservoir area 
Sattre: : 
Deep (SbA, SbB, Good__..--| Good | Good Not suit- Fair to a depth | Good; generally | Poor; substra- 
SbC2). belowa ! belowa able. of 36 inches; little need for tum too 
depth of | depth of very good in cuts and fills; porous to 
36 i 36 | substratum; good poten- hold water. 
inches. (inches. little or no tial as bor- 
| | | volume row material. 

change; good 

stability at 

all moisture 

contents, 

Moderately deep Good_-_----| Good Fair to | Not suit- Fair to a depth | Good; generally | Poor; substra- 
(SdA, SdB, below a good j able. of 24 to 36 little need for tum too 
SdC2, SdD2). depth of below a inches; very cuts and fills; porous to 

24 to 36 depth of | good in sub- good poten- hold water. 
inches. 24 to 36 stratum; low tial for 
inches. volume borrow 
change and material, 
good bearing ; i 
capacity; 
highly stable 
at all mois- 
ture con- 
tents. 
Spillville (Sp)_____---- Very good__| Not suit- Not suit- Not suit- Fair; high con- | Fair to poor; Poor; subject to 
able. able. able. tent of subject to flooding; 
organic mat- flooding; high reservoir 
ter; moderate content of area needs to 
volume organie mat- be com- 
change on ter toa pacted; in 
wetting; fair depth of places coarse- 
bearing ca-~ about 2 feet; textured 
pacity; good nearly level; strata below 
workability, makes poor | a depth of 4 
foundation | feet. 
for high fills; 
seasonal high 
water table. 
Steep rock land (Sr)__.} ()_-------- @ieassvese 1.) ee Cente! @iesetsccl| OO eeedseveetess ee ) eran meiaeteere Qicstseevecetas 
Steep sandy land (SsF)_| ()_-------- ()gcecs050e (1) Oye ecat eee (ee WM) otouc techni! (eres 
Tama (DtB, DtC, Good.._.-.| Not suit- Not suit- Not suit- Fair; large loss | Fair; surface Fair to poor; 
DtC2, DtD2). able. able. able, of bearing layer high in reservoir area 

(Mapped only i capacity content of needs to be 
with Downs | when wet; organic mat- compacted; a 
soils; interpre- moderate to ter; low sealer may be 
tations for the high com- potential for needed to 
Downs soils are pressibility; borrow prevent 

iven under the surface layer material; excessive 
owns series.) high in con- large amount seepage, 
tent of of moisture 
organic in some cuts. 
matter. H 


See footnote at end of table. 
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properties of soils—Continued 


Farm ponds—Con, Degree of limitation for— 
(i Agricultural Terraces and Grassed 
drainage Irrigation diversions waterways 
Embankment Septic tank fields | Foundations for 
low buildings 
| cure 

Fair to good; sub- | Not needed_____ Good; moderate | Cuts should be Good; cuts Slight; moderate Slight in sub- 
soil has medium intake rate; held to a mini- should not permeability ; stratum; good 
stability and medium to mum to prevent expose the in places below shear strength; 
moderate high avail- exposure of the coarse- a depth of 36 very low 
volume change; able moisture coarse-textured textured inches, material compressibil- 
good workabil- capacity. substratum. substratum. poor for filter- ity; low 
ity; high sta- ing allows un- volume change 
bility and low filtered sewage on wetting 
volume change to travel a long and drying. 
in substratum ; distance. 
poor resistance | 
to piping. | 

} 

Fair to good; Not needed_--.- Good; moderate | Cuts should be Good; where Slight to mod- Slight in sub- 
subsoil has intake rate; held to a mini- the coarse- erate; in places soil; good 
medium sta- medium mum to prevent textured sub- oor material | shear strength; 
bility and available exposure of the stratum is or filtering be- very low 
moderate moisture coarse-textured not exposed. low a depth of compressibil- 
volume change; capacity. substratum. 24 to 36 inches | ity; low 
substratum allows un- volume change 
has high sta- filtered sewage on wetting 
bility, low to travelalong | and drying. 
volume change, distance. 
and low sus- 
ceptibility to 
piping. 

Fair; moderate Tile drains not Good; protec- Diversions, Not needed. ___- Severe; subject to | Severe; subject 
stability; needed; pro- tion from properly placed, flooding; sea- to flooding; 
moderate tection from flooding help to protect sonal high moderate 

‘compressibility ; flooding required; from local water table. compressibil- 
high content needed. high avail- runoff. ity; material 
of organic mat- able moisture below a depth 
ter; susceptible capacity. of 4 feet may 
to piping in become quick 
some areas. and flow if it 

is saturated 
when the 
| excavation is 
| made. 
eos eemunee Qeseeeeeecae ad} C)ecScses-ss5e4)| O)eeeces cscs ence l Qaccestseevees! (GQear seen eal Os 
SSS SReULb wee ()-------------) @)-------------| @---------------| @-------------| @---------------| @. 

Fair; fair stabil- Not needed_--._ Good; moderate | Well suited on Good; in places | Slight on slopes of | Slight to mod- 
ity ; narrow intake rate; slopes as steep tile drains less than 10 erate; fair 
range of mois- high available as 12 percent. needed on the percent; mod- shear strength; 
ture content moisture sides of erate moderate to 
for good com- capacity. drainageways permeability. high compres- 
paction; mod- to control sibility; un- 
erate to high seepage. even consoli- 
expansion dation; 
potential. moderate to 

high potential 
for expansion. 
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TarLe 5.——Interpretations of engineering 


Suitability as source of— 


Farm ponds 


Soil series or land type Highway __ 
and map symbol location 
Topsoil Sand Gravel Limestone Road fill Reservoir area 
Terril (TeA, TeB)_---- Very good_-| Not suit- Not suit- Not suit- Fair to poor; Fair; subject to | Fair; reservoir 
able, able. able. high in con- damage from area should 
tent of or- local runoff be scarified 
ganic matter and deposi- and com- 
to a depth of tion; sus- pacted; sand 
20 to 40 ceptible to Jenses occur 
; inches; good frost action. in places, 
workability 
and compac- 
tion at 
optimum 
moisture 
content, 
Turlin (TgA, TgB)--..- Good... .-. Not suit- Not suit- Not suit- Poor; high in Fair to poor; Poor; may be 
able. able. able. content of surface layer {| used for dug- 
organic mat- high in con- out ponds; 
ter; moderate tent of subject to 
compressi- organie mat- flooding; 
bility; low ter; seasonal reservoir 
bearing high water area needs to 
capacity table; subject be com- 
when wet, to flooding; pacted; 
poor founda- strata of 
tion for high coarse- 
fills, textured 
material 
occur in 
places. 

Voiney channery silt Not suit- Not suit- Not suit- Not suit- Good; good Fair to poor; Not suitable; 
loam (VcA, VcB, able. able. able. able. bearing capac- subject to material too 
DgB). ity; good shear frequent local porous to 

(In places mapped strength; low | flooding by hold water. | 
with Dorchester volume water of high | 
and Chaseburg change on velocity; good | 
soils; interpre- wetting. potential for 
tations for borrow 
Dorchester and material. 

Chaseburg soils 

are given under | 
their respective 

series.) 

Volney silt loam, Fair to Not suit- Not suit- Not suit- Fair to good; Poor to fair; Not suitable; 
overwashed (VoA, good. able. able. able. upper part subject to material too 
VoB). has fair local flooding porous to 

bearing by water of hold water. 
capacity and high velocity. 
lower part 
has good 
| bearing ca- 
| pacity; lower 
strata have 
low volume 
change on 
wetting. 
Waucoma (WcA, WcB, | Good...-.-- Not suit- Not suit- Limestone | Subsoil fair; Fair; bedrock, at) Poor; bedrock 
WcC, WeD). able. able. suitable | fair bearing a depth of 30 fractured in 
for crush- capacity and to 50 inches; many places 
ing below shear bedrock hard and too porous 
a depth strength; and level to hold water; 
of 30 to moderate vol- bedded. compacted 
50 inches. ume change on seal needed 
wetting; lime- over the 
| stone bedrock limestone. 
i at a depth 
of 30 to 50 i 
inches. | 


properties of soils—-Continued 


Farm ponds—Con. 
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Degree of limitation for— 


Agricultural Terraces and Grassed 
drainage Irrigation diversions waterways 
Embankment - Septic tank fields | Foundations for 
low buildings 

Fair; good sta- Not needed. ___. Good; high in- Satisfactory ; Satisfactory ; Not suitable where] Moderate; mod- 

bility; high in take rate; diversions help not needed in soil occurs in erate to high 

content of high available to protect from most places. drainageways; compressibil- 

organie matter; moisture local runoff. slight in other ity; uneven 

high volume capacity. areas; moderate consolidation; 

change; fair permeability. fair bearing 

to poor capacity. 


resistance to 
piping. 


Fair; high con- 
tent of organic 
matter; fair 
stability ; 
moderate 
volume change. 


Fair; fair stabil- 
ity; pervious; 
large fragments 
in fill can 
result in 
settling. 


Fair; fair stabil- 
ity; pervious; 
large fragments 
in fill can result 
in settling. 


Fair; semipervious 
where com- 
pacted; mod- 
erate stability 
and volume 
change; bed- 
rock at a depth 
of 30 to 50 
inches. 


Tile drains 
function well. 


Not needed_-___- 


Not needed. _-___ 


Not needed_____ 


Good; drainage 
required 
before irrigat- 
ing; high 
available 
moisture 
capacity. 


Not suitable. __- 


Not suitable____ 


Fair to good; 
medium 
available 
moisture 
capacity. 


Diversions, prop- 
erly placed, 
help to protect 
from local 
runoff. 


Diversions, prop- 
erly placed, 
help to protect 
from local 
runoff, 


Diversions, prop- 
erly placed, 
help to protect 
from local 
runoff. 


Bedrock at a 


depth of 30 to 
50 inches may 
hinder con- 
struction. 


In places tile 
needed on the 
sides of 
drainageway 
to control 
seepage. 


Not suitable __- 


Not suitable. __- 


Satisfactory, but 
generally not 
needed. 


Severe; seasonal 
high water 
table; subject 
to flooding. 


Not suitable; 
subject to 
flooding of short 
duration by 
water of high 
velocity. 


Not suitable; 
subject to 
flooding of short 
duration by 
water of high 
velocity. 


Moderate; in 
places fractured 
bedrock allows 
unfiltered sew- 
age to travel 
a long distance; 
in places bed- 
rock interferes 
with installa- 
tion. 


Severe; subject 
to flooding; 
moderate 
compressibil- 
ity; material 
below a depth 
of 4 feet may 
become quick 
and flow if it 
is saturated 
when 
excavation 
is made. 


Severe; subject 
to flooding of 
short duration 
by water of 
high velocity. 


Severe; subject 
to flooding of 
short duration 
by water of 
high velocity. 


None where 
footings rest 
on limestone 
bedrock. 
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Tare 5.—Interpretations of engineering 


Suitability as source of— 


Farm ponds 


Soil series or land type Highway 
and map symbol location 
Topsoil Sand Gravel Limestone Road fill Reservoir areca 
Waukegan: 
Deep (WdA, Good_.____- Good below ; Good below | Not suit- Fair to a depth | Fair to good; Poor; coarse 
WdB). a depth a depth able. of 36 to 45 surface layer textured; too 
of 36 to of 36 to. inches; very high in con- porous to 
45 inches. 45 inches. good below tent of or- hold water. 
that depth; ganic matter; 
subsoil has generally 
moderate vol- little need 
ume change for cuts and 
and fair fills; good 
bearing ca- potential for 
pacity when borrow ma- 
wet; sub- terial below 
stratum stable a depth of 36 
at all moisture to 45 inches. 
contents. 
Moderately deep Good-_-_--_-- Good below | Good below | Not suit- Fair to a depth | Fair to good; Poor; sub- 
(WgA, WgB). a depth a depth able. of 24 to 36 surface layer stratum coarse 
of 24 to of 24 to inches; very high in con- textured; too 
36 inches. 36 inches. / good below tent of or- porous to 
| that depth; ganic matter; hold water. 
the subsoil generally 
has moderate little need for 
volume cuts and fills; 
change and good potential 
fair bearing for borrow 
capacity when material 
| wet; subsoil below a depth 
is stable at of 24 to 36 
all moisture inches. 
contents. 

Whalan (WhB, WhC2, | Fair-___--_- Not suit- Not suit- Limestone | Subsoil fair; Rolling topog- Poor; bedrock 
WhD2, WhE2, able. able. suitable fair bearing raphy; great is fractured 
WhE3). for crush-; capacity and need for cuts in many 

ing below | shear and fills; places and 
adepth | strength; limestone too porous to 
of 15 to moderate vol- bedrock at a hold water. 
:  30inches. ume change; depth of 15 
| limestone to 30 inches. 
| bedrock at a 
depth of 15 
to 30 inches. 

Winneshiek (WkA, Good__-_-_--_ Not suit- Not suit- Limestone Subsoil fair; Fair to poor; Poor; bedrock 
WkB, WkC, WkC2, able. able. suitable fair bearing bedrock at is fractured 
WkD WKkE). for crush- capacity and a depth of 15 in many 

ing below shear to 30 inches; places and 
a depth strength; bedrock is too porous to 
of 15 to moderate hard and hold water. 
30 inches. volume level bedded. 

change on 


1 Soil characteristics variable. 


Not feasible to make interpretations. 


wetting; lime- 
stone bedrock, 
at a depth of 
15 to 30 
inches. 


Check each site. 


properties of soils —Continued 
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Farm ponds—Con. 


Embankment 


Agricultural 
drainage 


Irrigation 


Terraces and 
diversions 


Grassed 
waterways 


Degree of limitation for— 


Septic tank fields 


Foundations for 
low buildings 


Fair to poor; 


Fair to good; 
subsoil medium 
in stability 
and has mod- 
erate volume 
change; high 
stability and 
low volume 
change below a 
depth of 36 to 
45 inches; poor 
resistance to 
piping. 


Fair; subsoil has 
medium stabil- 
ity and mod- 
ate volume 
change; high 
stability and 
low volume 
change below a 
depth of 24 to 
36 inches; poor 
resistance to 
piping. 


subsoil semi- 
pervious where 
compacted; 
fair stability 
and moderate 
volume change; 
bedrock at a 
depth of 15 to 
30 inches. 


Fair to poor; | 
subsoil semi- 
pervious where | 
compacted; fair 
stability and 
moderate vol- 
ume change; 
bedrock at a 


depth of 15 to | 


30 inches. 


Not needed_____ 


Not needed__-_- 


Not needed. ____ 


Good; moderate | 


water intake 
rate; medium 
to high avail- 
able moisture 
capacity. 


Good; moderate 
water intake 
rate; medium 
available 
moisture 
eapacity. 


Fair; moderate 
water intake 
rate and very 
low or low 
available 
moisture 
capacity. 


Fair; moderate 
water intake 
and very low 
or low avail- 


able moisture | 


capacity. 


Cuts should be 
held to a mini- 
mum to prevent 
exposure of the 
coarse-textured 
substratum. 


Cuts should be 
held to a mini- 
mum to prevent 
exposure of 
coarse-textured 
substratum. 


In places bedrock 
at a depth of 
15 to 30 inches 
hinders con- 
struction; cuts 
should be held 
to a minimum 
to prevent 
exposure of the 
bedrock. 


In places bedrock, 
at a depth of 
15 to 30 inches 
hinders con- 
struction; cuts 
should be held 
to a minimum 
to prevent, 
exposing the 
bedrock. 


Satisfactory, but 
generally not 
needed. 


Satisfactory, 
but generally 
not needed, 


Bedrock may 
hinder con- 
struction. 


In places bed- 
rock hinders 
construction. 


Slight; moderate 
permeability ; 
material below 
a depth of 36 
to 45 inches 
poor for filter- 
ing. 


Slight to moderate; 
moderate perme- 
ability; below 
a depth of 24 
to 36 inches, 
material poor 
for filtering. 


Moderate to 
severe; in 
places fractured 
bedrock allows 
unfiltered 
sewage to travel 


a long distance; | 


bedrock hinders 
installation in. 
some- places. 


Moderate to 
severe; in places 
fractured bed- 
rock allows 
unfiltered sew- 
age to travel a 
long distance; 
bedrock hinders 
installation in 
some places, 


Slight in sub- 
stratum; good 
shear 
strength; very 
low compressi- 
bility; low 
volume 
change on 
wetting and 
drying. 


Slight in sub- 
stratum; good 
shear 
strength; very 
low compres- 
sibility; low 
volume 
change. on 
wetting and 
drying. 


None where 
footings rest 
on bedroek. 


None where 
footings rest 
on bedrock. 
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TaBLE 6.—Fngineering test data for soil 


i Moisture-density ? 
Iowa 
Soil name and location Parent material report ; Depth Horizon 
No. Maximum |} Optimum 
AADO dry moisture 
density 
Bassett loam: Inches Eb. per cu.ft.| Percent 
460 feet 8. and 175 feet E. of the NW. corner | Glacial till. 8409 6-12 | A2______-_- 109 17 
of SW% sec. 34, T. 97 N., R. 10 W. 8410 | 27-47 | ITB22_..____ 118 13 
8411 47-72 | IITB3___---- 118 12 
Clyde silt loam: 
215 feet N. and 35 feet E. of the SE. corner of | Outwash over till. 8406 | O-11 | Al_.------- 79 32 
NEWUNW sec. 5, T. 96 N., R. 10 W. 8407 27-83 | B2g_...-..- 118 12 
8408 38-56 | ITIC2____.- 120 11 
Dorchester silt loam: 
NEVSWY sec. 33, T. 98 N., R. 8 W. Alluvium. s400 | 0-20 | C.__-_.---- 102 19 
8401 20-80 | Alb______- 94 23 
8402 | 48-59 | B22b___._- 102 18 
Fayette silt loam: 
250 feet W. and 45 feet S. of the NE. corner of | Loess. 8397 0-7 Ap..------ 103 18 
NW'4NE\ see. 21, T. 100 N., R. 8 W. 8398 | 27-39 | B22________ 103 18 
8399 46-80 | Cl__..--.-- 106 i8 
Floyd loam: 
150 feet N. of the SW. corner of NWSW | Glacial drift. 8412 0-12 | Al____--.-- 84 28 
sec. 4, T. 96 N., R. 10 W. 8413 | 29-37 | T1B22. | ) (6) 
8414 41-64 | ITB32____-- 114 14 
Ossian silt loam: 
SWMUNWK see. 2, T. 96 N., R. 7. W. Alluvium. 8394 7-17 | C2_____-.-- 104 17 
8395 29-40 | B21b_____- 104 17 
8396 | 47-64 | B3b_---.-- 106 17 
Riceville loam: 
580 feet N. of the SW. corner of sec. 3, T. 96 | Glacial till. 8391 0-8 94 24 
N., R. 10 W. 8392 12-16 107 18 
8393 20-42 i11 16 


1 Tests performed by the Iowa State Highway Commission in accordance with standard procedures of the American Association of 
State Highway Officials (AASHO). 

2 Based on AASHO Designation T 99-57, Method A (1). 

3 Mechanical analyses according to AASHO Designation T 88-57 (1). Results by this procedure frequently may differ somewhat 
from results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, 
the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, 
including that coarser than 2 mm. in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method 
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samples taken from seleeted soil profiles * 
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and the material coarser than 2 mm. in diameter is exeluded from calculations of grain-size fractions. 


this table are not suitable for use in naming textural classes for soils, 


4 Based on AASHO Designation M 145-49 (1). 


Mechanical analysis 3 Classification 
Percentage passing sieve — Percentage smaller than— Liquid Plas- 
7 limit | ticity 
index AASHO 4 Unified 
| No.4 | No. 10 | No. 40 | No. 200 0.05 0.005 0.002 0.001 
%4 in. (4.7 (2.0 (0.42 (0.074 mm. mm. mm. mm. 
mm.) | mm.) mm.) mm.) 

pean Ser aor Aa ie as 100 93 70 67 31 26 22 30 12 | A~6(8)___-_._| CL 

98 97 96 90 57 51 32 27 24 32 17 | A-6(7)___-_-- CL 
peseeteam 100 99 92 60 56 32 26 22 32 18 | A-6(8)_-___--| CL 
oeeteeecaese es jos 100 97 85 82 33 22 16 65 21) A-7-5(16)_----) MH. 

98 96 95 85 58 53 27 23 20 36 | 21 | A-6(9)______- CL. 
iS je Rice 99 98 89 56 | 50 25 23 20 | 29 17 | A-6(7)____--_]| CL 
Eee ree, eee Sere 100 97 90 22 16 13| 32 9 | A~4(8)_._..._] ML-CL 
any Rasa cre LAE oan ae Ee Seal 100 97 89 29 20 14 47 20 | A-7-6(13)._--| ML-CL 
aspera ate ahaa tat neta 100 99 93 89 32 26 22 37 17 | A-6(11).--.--| CL 
MEbSSGine ete idee ee tio 100 98 89 23 15 10 32 9 | A-4(8)___-_--_| ML-CL. 
res el ere eae a eg | 100 90 35 30 28 42 21 | A-7-6(13).--.| CL. 
eager s 100 99 99 | 97 89 32 27 24 37 17: | A-6(11)__-..-| CL. 
eoeeeeelecene ce 100 94 73 69 24 16 | 10 55 15 | A-7-5(13)____| MH 

87 80 77 63 27 21 11 10 9 22 10 | A-2-4(0)..__- 
eke eed 99 99 93 73 69 36 32 30 at 21 | A-6(12)_..___] CL. 
eis bieers| aes Se sham le ote. |e SSD 99 93 29 22 17 35 13 
exsswececleeaseaas 100 99 99 93 39 32 27 43 22 
Soeecenee se GS oe Sele cee co a 99 91 34 29 26 41 22 
Sie eccme See eas 100 94 74 67 29 20 14 41 16 

90 87 86 81 60 54 31 26 23 39 20 
Meee seus 100 99 93 66 58 34 29 26 39 22 


The mechanical analyses used in 


5 Based on the Unified soil classification system (16). SCS and BPR have agreed to consider that all soils having plasticity indexes 
within two points from A-line are to be given a borderline classification. An example of a borderline classification is ML-CL. 
5 Not enough material passed the No. 4 sieve for a moisture-density test. 
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Shown in table 4 is the percentage passing sieves of 
different sizes. This is the normal range of soil particles 
passing the respective screen sizes. 

Permeability refers to the rate of movement of water 
through the undisturbed soil. Permeability depends 
largely on the soil texture and structure. 

Available water capacity is the amount of water in a 
moist soil, at field capacity, that can be removed by 
plants. The ratings in this column, expressed in inches 
of water per inch of soil depth, are of particular value 
to engineers engaged in irrigation. 

Shrink-swell potential is a rating of the ability of soil 
material to change volume when the soil is subjected to 
changes in moisture. Those soil materials rated high in 
shrink-swell potential are normally undesirable from the 
engineering standpoint, since the increase in volume 
when the dry soil is moistened is usually accompanied 
by a loss in bearing capacity. In general, soils classed 
as CH and A-7 have high shrink-swell potential. Clean 
sand and gravel (single-grain structure) and soils con- 
taining a small amount of nonplastic to slightly plastic 
fines have low shrink-swell potential. 


Soil features affecting work on highways 


Many of the soils in the northeastern two-thirds of 
Winneshiek County formed in a thick deposit of loess 
on the uplands. In the same part of the county, many 
other soils formed in strongly sloping areas in a thin 
deposit of loess over limestone. Many of the soils in the 
southwestern third of the county formed in a very thin 
mantle of loess over glacial till. The till is currently 
recognized as Lowan drift (4). However, recent publica- 
tions by Wright and Ruhe, discussing the studies made by 
Ruhe and his associates of the type of Iowan till in 
this part of the State (27), indicate that the landscape 
consists of a multileveled sequence of erosional surfaces 
and that erosion has cut into Kansan and Nebraskan till 
in many of the levels. 

The Downs and Fayette are examples of soils derived 
from a thick layer of loess on the uplands. They are 
fine textured and are classified A-4 to A-7 (ML or CL). 
These soils generally have a dark-brown surface layer 
and a slightly plastic subsoil. In some closed depres- 
sions in the uplands, however, their surface layer is 
brownish black. The soil material in those areas con- 
tains organic matter to a depth of a foot or more and 
is difficult to compact to a good density. More sloping 
Downs and similar soils have also formed in loess. 
Those soils have a less well developed surface layer than 
the more nearly level soils, and they have a less plastic 
subsoil. Their subsoil is classified A-7 (CL). Leessal 
soils erode readily if runoff is concentrated. In areas of 
loessal soils, sodding, paving, or constructing check dams 
in gutters and ditches may be necessary to prevent 
erosion, 

In the soils derived from a thin layer of loess over 
till or material weathered from bedrock, the seasonal 
high water table generally is above the point of contact 
between the loess and the glacial till. In the more nearly 
level areas and in depressions, a shallow water table is 
perched above the plastic B horizon in some places. In 
those areas the in-place density of the loess is relatively 
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lew and the moisture content is high. This high mois- 
ture content may make embankments unstable unless it 
is controlled enough to permit the soil to be compacted 
to high density. Because of their high in-place density, 
soils derived from glacial till generally do not have an 
excessively high moisture content. and are more easily 
compacted than the soils derived from loess. 

Soils such as the Bassett have formed in loamy till, 
mainly in the western part of the county. Those soils 
are loams and sandy loams and are classified A-6, A-4, 
or A-2 (CL or SC). Where those soils occur in or ad- 
jacent to a grading project, they are normally placed 
in the upper part of the subgrade throughout unstable 
areas. Pockets and lenses of sand that in many places 
are water bearing are commonly interspersed throughout 
those areas. Where the road grade is only a few feet 
above such deposits, and where silty till overlies the de- 
posits, frost heaving is likely, unless the soil material is 
drained or the material above it is replaced with granu- 
lar backfill or with clayey glacial till. 

The soils of bottom lands formed in recent alluvium 
washed from hills and uplands. The Colo and similar 
soils have a thick organic surface layer that may con- 
solidate erratically under the load of an embankment. 
The soils are generally classified A-7 (CL, ML, or OF). 
They have low in-place density and a high content of 
moisture. Therefore, if an embankment is to be more 
than 15 feet high, the soil material should be carefully 
analyzed to be sure that the soils are strong enough to 
support the load. Roadways through bottom lands need 
to be constructed on a continuous embankment that ex- 
tends above the level reached by floodwaters. 

Some soils of the bottom lands have an overwash of 
fine sand. An embankment constructed on those soils 
only a few feet above the water table may be damaged 
by frost heaving, unless proper drainage is established 
or material not susceptible to frost action is used in the 
subgrade, 

Limestone and shale are the kinds of bedrock under- 
lying the glacial till. In areas where the limestone is not 
deeply buried below glacial till or loess, sinkholes have 
developed, leaving typical drained potholes or depres- 
sions. These sinkholes do not provide enough support 
for the embankments for roadways or for other struc- 
tures. Therefore, great care is needed to determine their 
location and extent during preliminary investigations. 
The Dubuque and Winneshiek soils, classified A-7 or 
A-6 (ML, CL, or CH) occur where limestone is close to 
the surface. The subsoil of those soils is undesirable for 
use in the upper part of the subgrade, because of its high 
content of clay and nonuniform residual characteristics. 

The soils of the Calamine and Jacwin series have 
formed in areas where shale is near the surface, and 
they are classified as A-6 or A-7-6 (CL, CH, or ML). 
Where shale is exposed to weathering, it becomes plastic 
and loses its normal in-place density. Where embank- 
ments are constructed over sloping areas of shale, care 
is needed to assure that moisture is not left free to lubri- 
cate the surface of the shale and thus create the possi- 
bility of a slide. Likewise, if a cut is necessary through 
shale that has an overburden of glacial material or loess, 
the cut slope must be designed so that it is flat enough 
to eliminate a backslope slide when the shaly surface 
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may be lubricated by moisture from natural infiltration 
areas. 


Conservation engineering * 


In Winneshiek County engineering work for soil con- 
servation consists mainly of building structures that 
control erosion. These structures consist chiefly of ter- 
races, grassed waterways, structures that help to stabilize 
gullies and grades, and dams to retain water. The 
major practices that increase productivity are those that 
improve surface and subsurface drainage. 


EROSION CONTROL STRUCTURES 


Terraces—A terrace is a channel built across a slope 
to intercept runoff or water from seepage and to help 
control erosion. Generally, only graded terraces are 
used in this county (fig. 9), but occasionally a level 
terrace is used where the soil is well drained and is more 
than 6 feet deep. The Orwood soils, for example, are 
suitable for level terraces if a suitable outlet is not avail- 
able for graded terraces. 


Figure 9.—A graded terrace used to provide protection in a field of 
Fayette soils. 


Terraces help to control erosion by reducing the 
length of the slope so that the soils can be used more 
intensively for row crops without excessive loss of soil 
material. The trend toward more intensive cultivation 
of the soils makes terracing the most acceptable com- 
plementary practice that can be used to keep the loss of 
soil material within acceptable limits. Table 5 shows 
some features that affect the suitability of the soils of 
the county for terracing. 

In this county cut and fill terraces are suggested for 
most of the deep soils that have slopes as steep as 10 
percent. By cutting and filling, the terraces can be run 
parallel to each other and point rows can be eliminated 
between the terraces. The maximum cut should be no 
more than 3 feet. In some places bedrock near the sur- 
face limits the depth of cut that is practical. 

For soils that have slopes steeper than 10 percent, 
bench-type terraces that have seeded backslopes should 
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be considered. Tile inlets can be constructed on these 
bench-type terraces, and the need for a waterway is thus 
eliminated. 

In general, the Fayette, Downs, Tama, and other soils 
that were derived from loess, that are 3 feet or more 
deep, and that have slopes of less than 10 percent are 
suitable for terracing. Soils that were derived from till, 
such as the Kenyon, Ostrander, Racine, Coggon, Bas- 
sett, and Renova, are less well suited to terracing. They 
have a less fertile subsoil than the soils derived from 
loess. Also, most of them have a concentration of small 
stones and pebbles at a depth of about 2 feet, and those 
stones and pebbles are undesirable when exposed on the 
surtace. Installing terraces on some till-derived soils 
increases the hazard of wetness, unless proper drainage 
is installed. 

The Chelsea and Tagener soils are sandy and thus 
are not suited to terracing. On those soils terrace chan- 
nels, ridges, and outlets are extremely difficult to main- 
tain. 

Diversions —A diversion is a channel constructed 
across the slope to intercept surface water and channel 
it to a safe outlet. Diversions can be used to control 
erosion. at the heads of small gullies. This can be done 
by conveying the runoff water to an area where it can 
be safely disposed of. Diversions can also be used to 
protect nearly level soils of first bottoms and foot slopes 
trom being flooded by surface runoff from adjacent 
higher lying soils. A. properly placed diversion not only 
reduces local flooding but also controls silting caused by 
local runoff. In the drainage area, good practices must 
be used to conserve the soils, or the diversion will re- 
quire a great deal of maintenance. The Chaseburg, 
Huntsville, Dorchester, Ossian, and Volney are examples 
of soils that can be protected by diversions. 

Grassed waterways—A grassed waterway is a vege- 
tated channel that conducts runoff, at a nonerosive 
velocity, to a stable outlet. Unless a good cover of 
plants is kept in drainageways, gullying is a hazard. 
Where the cover of plants has been destroyed, deep, raw 
gullies are likely to form (fig. 10). These gullies re- 
quire a large amount of work to fill and reshape. 
Grade stabilization structures are needed in many water- 
ways that have a steep grade. Such structures reduce 
the velocity of the runoff and remove the water without 
causing erosion. 

Most of the soils of the county are fertile enough for 
erowing suitable vegetation if the drainageways have 
been shaped and the velocity of the water is reduced. 
Generally, large areas of subsoil material that is lacking 
in fertility are exposed when the gullies are reshaped 
and filled. In those areas large applications of manure 
and commercial fertilizer are likely to be needed before 
a good cover of plants can be established. In most. 
places tile lines are needed on both sides of the shaped 
drainageways to permit grass to become established and 
to reduce wetness so that the drainageways can be crossed 
with farm machinery. 

Waiter flows swiftly in many of the permanent streams 
of the county, and it causes severe streambank erosion 
in places (fig. 11). This kind of erosion is difficult to 
control. Technical assistance in controlling it can be 
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Figure 10.—In the lower picture is a deep gully across an area occupied by Dorchester-Chaseburg-Volney complex, 2 to 5 percent 
slopes. Shaping of the gully has just been started. In the upper picture is the area after the gully has been filled, reshaped, and 
seeded. 
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Figure 11,—Severe streambank erosion caused by a permanent . 


stream flowing through a pasture occupied by Dorchester soils. 
A large amount of soil material has been lost, and the fence is 
damaged. 


obtained from an engineer of the Soil Conservation 
Service. 

Other structures for controlling erosion—The most 
common structures used for controlling erosion in this 
county are reinforced concrete drop spillways or drop 
inlets. As a rule, reinforced concrete drop spillways are 
used where the drop in elevation is no greater than 6 
feet. Below a reinforced concrete drop spillway, the grade 
must be stabilized to prevent gullies from forming and 
undermining the structure on the downstream side. If 
the structure can be placed on a rock base, the grade 
below the structure may be steep. 

Examples of soils that require structures for con- 
trolling excess water are those of the Colo, Otter, Dor- 
chester, Chaseburg, and Volney series. Drop inlet struc- 
tures are used for stabilizing the slopes and providing 
a safe outlet for water where the drop in elevation ex- 
ceeds 8 feet. Drop inlets are constructed of metal or 
concrete, and the inlet is set into the upper side of an 
earthen dam at the elevation desired to stabilize the up- 
stream grade. The inlet is connected to a spillway of 
metal or concrete pipe that passes through the dam and 
empties into a stable waterway at a lower elevation. If 
suitable fill material is to be obtained, it may be neces- 
sary to obtain material from areas some distance from 
the site of the structure. Suitable compaction can 
generally be obtained by using normal contracting 
equipment, if care is used in selecting and placing the 
fill material. Soil material of glacial origin is better 
for fill than that of loessal origin. 

If the side abutments are seepy, toe drainage ought 
to be provided beneath the structure. Toe drains are 
commonly needed for structures placed in Clyde and 
similar soils. 

Constructing an erosion control structure presents 
difficult problems. Therefore, technical assistance should 
be obtained before major structures are planned. 

Farm ponds—By making water available to livestock 
on all parts of the farm, farm ponds help to control 
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erosion because more acreage can be used for rotation 
grazing. Farm ponds furnish water for livestock where 
there is no natural supply of water or where the supply 
is not great enough to satisfy the needs. Ponds are also 
used for fishing and for other kinds of recreation. 
Table 5 names characteristics of the soils that affect use 
of the soils for farm ponds. 

Care is needed in choosing a site for a pond. If sink- 
holes are near the proposed site, the area to be used for 
the fill and reservoir should be located so that the sink- 
holes are not within the work area. After the pond 
has been filled with water, leaks or sinkholes may de- 
velop in areas where none were visible at the time the 
pond was constructed. Sinkholes are most common in 
areas of soils in soil associations 5 and 6. 

Bentonite and other sealing materials have been used 
with considerable success for sealing ponds where seep- 
age is excessive. If a sinkhole that causes leakage de- 
velops, it may be possible to plug it by excavating to the 
rock crevice or hole, filling the hole with concrete, and 
backfilling with material from the subsoil or with a 
mixture of soil material and a sealing agent. 

To insure that leakage will not occur through the 
fill area, it is necessary to excavate a core trench to im- 
pervious material, or to a depth of about 4 feet, and 
backfill with impervious material from the subsoil. In 
general, soils derived from glacial material make better 
fill material for farm ponds than soils derived from 
loess. In many places, however, a suitable site for a 
pond is not available in the part of the county under- 
lain by glacial material. Toe drainage is needed where 
the side abutments are seepy. 


PRACTICES THAT INCREASE SOIL PRODUCTIVITY 
Droanage.—Nearly all of the wet soils of the county 
are improved greatly by drainage. Table 5 indicates the 
suitability and names limitations that affect suitability 
of the soils for drainage. Tile drainage is necessary for 
optimum production on a large part of the acreage in 
the southwestern third of the county where the Clyde 
and Floyd soils are extensive. 

Tile drains should generally be placed at a depth be- 
tween 314 and 4 feet. The laterals ought to be spaced 
60 to 80 feet apart, depending on the characteristics of 
the soils. In some areas it is necessary to extend a tile 
outlet. main a considerable distance before a satisfactory 
outlet is obtained. Natural outlets, however, are gener- 
ally available. As a rule, it is not necessary to construct 
a drainage ditch. 

In the northeastern two-thirds of the county, tile 
drainage is necessary along many of the drainageways 
so that a good cover of vegetation can be established and 
maintained and the drainageways can be crossed with 
farm equipment. In many places tile lines are installed 
along the outer edges of the wet areas where they will 
intercept seepage. Tile drains have been installed in 
some areas of Colo, Ossian, Otter, Caneek, and other 
soils of first bottoms. For optimum results, however, 
those soils need some protection from flooding. Surface 
drainage is also required in some areas to remove the 
surplus surface water within a reasonable length of 


time. 
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(rrigation—lIrrigation is not of major concern in 
Winneshiek County, for rainfall is generally more than 
adequate for the production of all crops. Also, not 
enough water is generally available to permit extensive 
irrigation. Table 5 rates the soils according to their 
suitability for irrigation and indicates features that af- 
fect the use of the soils for that use. 


Genesis, Classification, and 
Morphology of Soils 


The purpose of this section is to present the outstand- 
ing morphologic characteristics of the soils of Winne- 
shiek County and to relate them to the factors of soil 
formation. Physical and chemical data are limited for 
these soils, and the discussion of soil genesis and mor- 
phology is correspondingly incomplete. The first part 
of the section deals with the environment of the soils; 
the second, with the classification of soils; and the third 
with the morphology of the soils. 


Factors of Soil Formation 


Soil is produced by the action of soil-forming pro- 
cesses on materials deposited or accumulated by geologic 
agencies. The characteristics of the soil at any given 
point are determined by (1) the physical and minera- 
logical composition of the parent material; (2) the 
climate under which the soil material has accumulated 
and existed since accumulation; (8) the plant and 
animal life on and in the soil; (4) the relief, or lay of 
the land; and (5) the length of time the forces of soil 
development have acted on the soil material (3). 

Climate and vegetation are active factors of soil 
genesis. They act on the parent material that has ac- 
cumulated through the weathering of rocks and slowly 
change it into a natural body that has genetically re- 
lated horizons. The effects of climate and vegetation 
are conditioned by relief. The parent material also af- 
fects the kind of profile that can be formed and, in ex- 
treme cases, determines it almost entirely. Finally, time 
is needed for the changing of the parent material into 
a soil profile. It may be much or little, but some time 
is always required for horizon differentiation. Usually, 
a long time is required for the development of distinct 
horizons. 

The factors of soil genesis are so closely interrelated in 
their effects on the soil that few generalizations can be 
made regarding the effect of any one unless conditions 
are specified for the other four. Many of the processes 
of soil development are unknown. 


Parent material 


The initial step in the development of a soil profile 
is the formation of soil parent material. Some of the 
soils in the county formed as the result of weathering 
of the bedrock. Most of the soils, however, formed in 
material that was transported from the site of the parent 
rock and redeposited at a new location through the ac- 
tion of ice, water, wind, and gravity (fig. 12). 


SOIL SURVEY 


The principal parent materials in Winneshiek County 
are loess, glacial drift, alluvium, and wind-deposited 
sand, Much less extensive parent materials are organic 
deposits and residuum. 

Loess, a silty material deposited by wind, is the most 
extensive parelit material in the county. Loess consists 
mostly of silt. It does not contain coarse sand, gravel, 
and boulders, because those materials were too large to 
be moved by wind, but it does contain a small amount 
of very fine sand or clay. The large amount of silt-size 
particles in soil derived from loess give those soils a 
smooth, floury feel. The thickness of the layer of loess 
in stable areas ranges from about 1 to 10 feet or more. 

Except in the southwestern quarter of the county, 
most of the soils in the county have formed in loess. 
Among the most extensive soils derived from that parent 
material are the Fayette, Tama, Downs, Dubuque, Pals- 
grove, and Atterberry. Those soils are among the most 
productive in the county. 

Glacial drift is a product of the Pleistocene, or Ice 
age, when snow and ice accumulated to a great depth. 
Pressure increased with an increase in the depth of the 
ice and snow, and as a result, the glacial ice began to 
flow as a plastic mass. Like a giant bulldozer, it moved 
across the landscape, grinding rocks into smaller par- 
ticles, leveling hills, and filling valleys. Glacial drift 
is the name given to the unconsolidated mixture of 
gravel and partly weathered fragments of rock left by 
the glaciers. The unsorted mixture of clay, silt, sand, 
gravel, and boulders deposited by the ice sheet is called 
glacial till. Soils formed in this glacial material are 
most numerous in the southwestern third of the county. 

In most places the glacial till in which the soils de- 
veloped has a texture of loam. The glacial till in which 
the Donnan and Riceville soils developed, however, has 
a texture of clay or of clay loam. 

Most of the soils in Jackson, Washington, Calmar, 
Sumner, Lincoln, and Orleans Townships developed in 
glacial drift. Among the most extensive soils of glacial 
origin in those townships are the Kenyon, Floyd, Clyde, 
Ostrander, Bassett, Renova, Coggon, Racine, and Oran. 
Most of the soils that formed in glacial drift contain a 
stone line or pebble band. In the soils of the uplands, 
this stone line or pebble band is generally at a depth of 
about 144 to 2 feet. In the Floyd and Clyde soils in 
drainageways, however, it is at a greater depth (fig. 13). 
The stone line consists of a layer, 2 to 4 inches thick, in 
which stones 1 to 3 inches in diameter are concentrated. 
This layer rests on a layer of finer loam to clay loam 
glacial till. The material above the pebble band gener- 
ally has a texture of loam, but the soil particles are of 
a much more uniform size than those in the material in 
the pebble band, and the soil material is free of rocks 
and boulders. 

Alluvium is material that was deposited by water on 
flood plains along streams. In Winneshiek County two 
major areas in which soils have formed in alluvium 6c- 
cur along the Upper Iowa River and on the bottoms 
along the Turkey River. Smaller areas are along streams 
that are tributaries of those rivers. 

Soils derived from alluvium are generally stratified 
and contain layers of sand, silt, or gravel. Also, many 
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Figure 12—Relationship of the underlying formations to the mapping units in three areas of Winneshiek County. 
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Figure 13.—Parent material in which the Kenyon, Floyd, and Clyde soils formed. 


soils that formed in recently deposited alluvium are cal- 
careous. Examples of soils formed in calcareous allu- 
vium are those of the Dorchester, Caneek, and Volney 
series. Those soils have a calcareous surface layer. 

Much of the alluvium in this county washed from soils 
on loess-covered slopes in the uplands. Many of the 
alluvial sediments are silty and low in content of sand. 
Examples of silty soils formed in alluvium are those of 
the Ossian, Otter, Lawson, Colo, Huntsville, Arenzville, 
and Kennebec series. Loamy soils that also formed in 
alluvium but that contain more sand than the silty soils 
are those of the Spillville and Turlin series. 

Where sediments accumulate at the base of upland 
slopes as the result of gravity or local runoff, they are 
called local alluvium or colluvium. In this county the 
Chaseburg and Volney soils formed in that material. 

Wind-depostted sand is not extensive in Winneshiek 
County. The deposits occur along the valleys of the 
major streams and are much higher in content of sand 
than the deposits of loess. Smaller areas occur in elon- 
gated ridges that orient from a northwesterly to a south- 
easterly direction in what are called pahas (20). 

Wind-deposited sand consists largely of quartz, which 
is highly resistant to weathering. It has not been al- 
tered appreciably since it was deposited. Examples of 
soils that developed mainly in wind-deposited sand are 
those of the Hagener and Chelsea series. The Orwood 
soils also developed in wind-deposited material, but the 
material in which they formed has a loamy rather than 
a sandy texture. 

Fesidwum, the material derived from the weathering 
of sedimentary rocks in place, is a minor source of 
parent material in this county. Limestone, shale, and 
sandstone are the most extensive sedimentary rocks in 
the county as shown in figure 14. In most places a de- 
posit of loess or glacial drift covers the residuum, and 
in only a few areas does residuum make up the entire 
solum. Residuum makes up nearly all of the solum, 
however, in some Jacwin soils and in eroded areas of 
Nordness soils. In this county the layer of limestone 


residuum is generally Jess than 12 inches thick over 
bedrock. In soils such as the Dubuque, Palsgrove, Nas- 
set, and Frankville, a deposit of loess covers the thin 
layer of residuum from limestone. 

In soils such as the Calamine and Jacwin, part of the 
solum is made up of residuum from shale. Generally, 
however, less than 12 inches of the solum consists of 
residuum from shale. The residuum commonly has a 
texture of silty clay or clay. Residuum from limestone 
commonly has a more reddish hue than that from shale, 
and the residuum from shale is yellowish. 

Deposits of organic matter are the parent material for 
organic soils (peats and mucks). Organic soils occupy 
small wet areas in the county, where poor drainage has 
retarded the decay of plant remains that have accumu- 
lated over a period of time. In Winneshiek County the 
thickness of the layer of organic matter ranges from 
about 10 to 48 inches. 


Climate 

According to available evidence, the soils of Winne- 
shiek County have been developing under the influence 
of a midcontinental, subhumid climate for at least 5,000 
years. Between 5,000 and 16,000 years ago, the climate 
was conducive to the growth of forest vegetation (7). 
The morphology of most of the soils in the county indi- 
cates that the climate under which the soils formed is 
similar to the present one. At present, the climate is 
fairly uniform throughout the county but is marked by 
wide seasonal extremes in temperature. Precipitation 
is distributed throughout the year. 

The influence of the general climate of the region is 
modified by the local conditions in or near the develop- 
ing soil. For example, a sandy soil on dry, south-facing 
slopes has a local climate, or microclimate, that is 
warmer and less humid than the average climate in areas 
nearby. <A low-lying, poorly drained soil on bottoms 
and terraces, on the other hand, has a wetter, colder 
climate than that in most of the surrounding areas. 
These contrasts account for some of the differences in 
soils within the same general climatic region. 
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Figure 14—Section showing geologic stratigraphy in Winneshiek County. 


Plant and animal life 


Plant and animal life are important factors in the 
formation. of soils. Soils are made up partly of organic 
matter—living organisms (plants and animals) or the 
remains of plants and animals—in addition to the 
mineral matter provided by the parent material. Plants 
and animals perform two main functions in the develop- 
ment of the soil profile. First, they are the source of 
organic matter in the soils. Secondly, deep-rooted 
plants help to bring plant nutrients up from a lower 
depth to a place where the nutrients can be used by 
other plants. The organic matter may be stored in the 
A horizon, and it imparts a dark color to the surface 
soil. It releases plant nutrients for the use of plants. 

In the eastern and northern parts of Winneshiek 
County and along the major streams in the southwestern 
part of the county, forest vegetation, chiefly oak and 
hickory, was prominent in the past. From this forest 
vegetation came organic matter in the form of leaves, 
twigs, and logs. Because this organic matter accumu- 
lated mainly on the surface, the soils that formed under 


forest vegetation have a thin, dark-colored surface layer 
(less than 4 inches thick). They have a lighter colored 
A2 horizon immediately below the surface layer. In 
contrast, soils that formed under prairie vegetation con- 
tain a large amount of organic matter from roots. That 
organic matter has accumulated below the surface. As 
a result, soils that developed under prairie vegetation 
have a thick, dark-colored surface layer. Many soils in 
Winneshiek County developed under both forest and 
prairie vegetation. 

Micro-organisms also play an important role in the 
development of the soil profile. They are a source of 
organic matter. Also, they help to decompose organic 
matter, to combine free nitrogen into a form that can 
be used by plants, and to release nitrogen and other 
nutrients stored im the organic matter so that those nu- 
trients can be used by plants. 


Relief 


Relief, or topography, refers to the lay of the land. 
Tt varies greatly in Winneshiek County. The range is 
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from nearly level to very steep. Relief is an important 
factor in determining the pattern and distribution of the 
soils of a landscape, primarily because of its influence 
on drainage, runoff, and erosion. 

A secondary influence that greatly affects the forma- 
tion of soils is the aspect, or direction of slope. South- 
facing slopes, for example, normally are warmer and 
drier than north-facing slopes. This factor can have a 
great effect on the kind and amount of vegetation that 
grows in an area. 

Relief may be characterized by the gradient (degree 
or percent of slope) and by the length, shape, aspect, 
and uniformity of the slopes that make up a landscape. 
Because of its influence on drainage and on climate, plant 
growth, and the amount of erosion, relief is important 
in determining the pattern in which various soil types 
occur within different areas of the county. 

In Winneshiek County the nearly level ridgetops are 
generally not more than a quarter of a mile wide. Most 
of the soils that occur on them, for example some Fay- 
ette soils, have well-developed profiles. Examples of 
soils that have limited profile development because of 
the steepness of the slopes are the Dow. Relief also has 
contributed to seepage, slow movement of water, and a 
high water table. This is true, especially in the area 
underlain by glacial drift, and has resulted in the de- 
velopment of somewhat poorly drained and_ poorly 
drained soils, such as the Floyd and Clyde. 

Time 

Time is necessary for the various processes of soil 
formation to take place. The amount of time necessary 
ranges from a few days for the formation of soils in 
fresh alluvial deposits to thousands of years for the 
paleosols that lie just above the limestone deposits in the 
county. In general, if other factors are favorable, the 
texture of the subsoil becomes finer and a greater amount 
of soluble materials are leached out as the soils continue 
to weather. Exceptions to this rule are soils formed in 
quartz sand or other materials that are resistant to 
weathering, for such soils do not change much over a 
long period of time. Other exceptions are soils that 
have steep slopes and that, therefore, have a small 
amount of water infiltration and are subject to a large 
amount of runoff. Such soils weather more slowly than 
soils in stable, less steep areas. 

Glacial material and loessal deposits were discussed 
under parent material. The glacial material is of Pleis- 
tocene age. In contrast, loess that. covers much of the 
county is probably only 14,000 to 16,000 years old, the 
maximum age for loessal soils (8). The present land- 
scape has been influenced and is still being influenced by 
geologic erosion. Thus, the soils that are a part of the 
modern landscape may be young, even though the ma- 
terial that was deposited is old. 

Where organic materials, such as trees, have been bur- 
ied by later deposition through the action of ice, water, or 
wind, the age of a landscape can be determined by a 
process known as radiocarbon dating. Studies of radio- 
active carbon can help in estimating the time that the 
radioactive carbon was deposited. 


SOIL SURVEY 


Classification and Morphology of Soils 


Soils are placed in narrowly defined classes so that 
knowledge about their behavior within farms and coun- 
ties can be organized and applied. They are placed in 
broadly defined categories so that large areas, such as 
continents, can be studied and compared. 

Two systems of natural classification of soils are now 
in general use in the United States. One of these sys- 
tems is that described in “Soils and Men,” the 1938 Year- 
book of Agriculture (2), and later revised by Thorp and 
Smith (7%) in 1949. The system currently used was 
adopted for general use by the National Cooperative Soil 
Survey in 1965. The current system is under continual 
study (717, 14). Therefore, readers, interested in develop- 
ments of the system should search for the latest literature 
available. 

The older system consists of six categories. In the 
highest of these, soils of the whole country have been 
placed in three classes of the soil order. The next two 
categories, the suborder and family, have not been fully 
developed and, therefore, have not been used much. At- 
tention has centered on the categories of great soil group, 
soil series, and soil type. A great soil group consists of 
soils that have about the same general kind of profile 
but that may differ greatly in slope, thickness of profile, 
and other characteristics. The categories of soil series, 
soil type, and a subdivision of the soil type, called the 
soil phase, are defined in the section “How This Survey 
Was Made.” 

The current system of soil classification was developed 
by soil scientists of the Soil Conservation Service, assisted 
by their colleagues in other organizations and in foreign 
countries. This comprehensive system was needed because 
of the shortcomings of the older system that were appar- 
ent when soils were classified in foreign countries and 
for interpretations in new fields of use. 

Like the older system, the current system consists of six 
categories. Beginning with the broadest, these categories 
are the order, suborder, great group, subgroup, family, 
and series (2). In this system the criteria used as a basis 
for classification are soil properties that are observable or 
measurable. The properties are chosen so that soils of 
similar genesis, or mode of origin, are grouped together. 

In the orders of the new classification, soils are grouped 
according to common properties that seem to be the re- 
sult of the same kinds of processes, acting to about the 
same degree on soil material and forming horizons. Each 
order is subdivided into suborders, primarily on the basis 
of physical or chemical properties that reflect degree of 
wetness, differences that are the result of differences in 
climate and vegetation, and extremes of texture. Each 
great group is defined within its respective suborder, ac- 
cording to the presence or absence of diagnostic horizons 
and the arrangement of those horizons. Subgroups can 
be defined only in terms of reference to a great group and 
may represent the central concept of the great group or 
reflect properties that intergrade toward other classes. 
Soils are grouped in families largely on the basis of prop- 
erties important to plant growth. 

New soil series must be established and concepts of 
some established series, especially older ones that have 
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been used little in recent years, must be revised in the 
course of the soil survey program across the country. A 
proposed new serles has tentative status until review of 
the series concept at State, regional, and national levels of 
responsibility for soil classification result in a judgment 
that the new series should be established. Most of the 
soil series described in this publication have been estab- 


lished earlier. 


Fourteen of the soil series described in 


this survey, however, had tentative status when the sur- 
vey was sent to the printer. They are the Calmar, Can- 
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eek, Canoe, Donnan, Festina, Frankville, Jacwin, Mar- 
lean, Nasset, Nordness, Orwood, Ossian, Turlin, and 


Waucoma. 


Listed in table 7 for each soil series in Winneshiek 
County are the family and subgroup of the current 
system (//, 74). Also shown is the great soil group of 
the older system of classification (72). 

Following is a description of the great soil groups of 
the 1938-49 system that are represented in Winneshiek 


County. 


TABLE 7.—--Classification of the soil series according to the 1988-49 system and the current system 


Soil series 


H 
i 
i 


Current classification 


1938-49 system 


Family 


Subgroup 


Great soil group 


Bixby 


Chaseburg 
Chelsea_--._.------2--_- 


Fayette 7 
Fayette, gray variants____ 
Festina. ee cece 


Franklin, gray subsoil 

variant. 
Frankville. 22-2222 .--- 
Hagener._-------.--..-- 
Hayfield___.--..----2--- 


| Fine-loamy, mixed, mesic.__....__-___ 


Fine-silty, mixed, nonacid, mesic__.__- 
Fine-loamy, mixed, mesie____________. 
Fine-silty, mixed, mesic 


Coarse-loamy, mixed, mesic__________- 
Fine-loamy, mixed, mesie_____._.____- 


Fine-silty, mixed, mesie______._______ 
Fine-loamy over sand or sandy skeletal, | 
mixed over siliceous, mesic. | 
Coarse-loamy, over sandy skeletal, 
siliceous, mesic. 
Fine, illitie, nonealeareous, mesic_____- 
Fine-loamy, mixed, mesic___.________- i 
Fine-silty, mixed, mesic...-___._ 2. 
Fine-silty, mixed, calcareous, mesic_-_- 
Fine-silty, mixed, mesie..__._______-- 
Fine-silty, mixed, mesic____.__._____. 
Sandy, siliceous, nonacid, mesic. ______ 
Fine-loamy, mixed, nonealeareous, 
mesic. 
Fine-loamy, mixed, mesic__-_______._. 
Fine-silty, mixed, nonealcareous, 
mesic. 
Fine-silty, mixed, mesic 
Coarse-loamy, siliceous, mesic__.______ 
Fine-loamy over clay, mixed over 
montmorillonitic, mesic. 
Fine-silty, mixed, calcareous, mesic__. 
Fine-silty, mixed, caleareous, mesic____ 


Fine-silty, mixed, mesic________. : 


mixed, mesic__.______..___ 
mixed, 
mixed, 
mixed, mesic 


ilty, 
Fine-silty, 


Fine-silty, mixed, mesic__.__________- 


Fine-silty, mixed, mesic__._._.._____- 
Sandy, siliceous, mesie..___._--.____ 
Fine-loamy over sand or sandy 

skeletal, mixed over siliceous, mesic. 
Fine-silty, mixed, mesic_.___________- 
Fine-loamy, mixed, mesic_-.._--_.-.~- 
Fine-loamy over sand or sandy 

skeletal, mixed over siliceous, non- 

calcareous, mesic. 
Fine-silty, mixed, mesie.._.__....---- 


Typic Udifluvent.._.__-- 
Typic Argiudoll 
Aerie Mollie Ochraquaif. _ 


Mollie Hapludalf______-- 
Mollie Hapludalf_______- 


Typie Hapludalf_-.—--__-~ 
Typic Hapludalf_-_--__.-- 


Entic Hapludoll____.__. 


Typic Argiaquoll 
Cumulie Argiudoll._.._- 

Typic Hapludalf______._ 
Fluventic Haplaquept___. 
Aerie Mollie Ochraqualf__ 


Typic Hapludalf________ 
Alfic Udipsamment______ 


Typie Haplaquoll________ 


Typic Hapludalf_. 

Cumulic Haplaquoll.___- 
Typie Ochraqualf________ 
Typic Hapludoll_-_-.___- 
Aerie Mollic Ochraqualf__ 


Typic Udifluvent.______- 
Typie Udorthent 


Mollie Hapludalf______- 


Typie Hapludalf__...___ 
Typie Hapludalf___.____ 
Typie Hapludalf_______- 
Mollie Hapludalf________ 


Aquic Hapludoll_________ 
Aerie Mollic Ochraqualf.. 


Mollie Hapludalf________ 


Entie Hapludoll________- 
Aeric Mollic Ochraqualf__ 


Cumulic Hapludoll 
Aquic Hapludol._..._._.- 
Typic Haplaquoll_______- 


Cumulic Hapludoll 


Alluvial. 

Brunizem. 

Gray-Brown Podzolic intergrading 
toward Brunizem. 

Gray-Brown Podszolic intergrading 
toward Brunizem. 

Gray-Brown Podzolic intergrading 
toward Brunizem. 

Gray-Brown Podazolic. 

Gray-Brown Podzolic. 


Brunizem intergrading toward Regosol. 


Humie Gley (Wiesenboden). 

Brunizem. 

Gray~-Brown Podzolic. 

Alluvial. 

Gray-Brown Podzolic intergrading 
toward Brunizem. 

Gray-Brown Podazolic. 

Gray-Brown Podzolic intergrading 
toward Regosol. 

Humic Gley (Wiesenboden). 


Gray-Brown Podazolic. 

Humic Gley (Wiesenboden) intergrading 
toward Alluvial soils. 

Gray-Brown Pod 

Brunizem. 

Gray-Brown Podzolic intergrading 
toward Brunizem. 

Alluvial. 

Regosol intergrading toward Gray- 
Brown Podzolic. 

Gray-Brown Podzolic intergrading 
toward Brunizem. 

Gray-Brown Podzolic. 

Gray-Brown Podazolic. 

Gray-Brown Podzolic. 

Gray-Brown Podzolic intergrading 
toward Brunizem. 

Brunizem. 

Gray-Brown Podzolie intergrading 
toward Brunizem, 

Gray-Brown Podzolic intergrading 
toward Brunizem. 

Brunizem intergrading toward Regosol. 

Gray-Brown Podzolic intergrading 
toward Brunizem, 

Brunizem, 

Brunizem. 

Brunizem. 


zolic. 


Brunizem intergrading toward Alluvial 
soils. 


172 


SOIL SURVEY 


TARLE 7.—Olassification of the soil series according to the 1988-49 system and the current system—Continued 


Current classification 


1938-49 system 


Soil series 


Family Subgroup | Great soil group 
| | 
Kenyotessccce.4eeue ess _ Fine-loamy, mixed, mesic._-...------- Typic Hapludoll.._.----- ' Brunizem. 
Lamont... .--++2sease- - Coarse-loamy, siliceous, mesic... .---- Typic Hapludalf_______- | Gray-Brown Podzolie. 
Lamont, till subsoil Coarse-loamy, over fine loamy, mixed, | Mollic Hapludalf---..--- : Gray-Brown Podzolic intergrading 
variant. | mesic. toward Brunizem. 
Lawson. ..6--4s4-4-445 | Fine-silty, mixed, mesic_.--.-..------ Bat Cumulie Haplu- Brunizem. 
| ‘oll. 
Marlean..._.--.-------- | Loamy skeletal, mixed, mesic_-.-.--~- Typic Hapludoll_._.---__ Brunizem. 
Nasset____------------- | Fine-silty, mixed, mesie__._____.--__- Mollic Hapludalf_-..---- Gray-Brown Podazolic intergrading 
i toward Brunizem. 
Nordness.-------------- ' Fine-silty, mixed, mesie.._-__-_------ Lithic Hapludalf_.__---- Gray-Brown Podzolic intergrading 
i toward Brunizem. 
Oran. ..-.¢eenosie2 258% | Fine-loamy, mixed, mesic__..--_------ Aeric Mollie Ochraqualf_-_| Gray-Brown Podzolie intergrading 
toward Brunizem. 
Orwood___------- ____| Fine-loamy, mixed, mesic_._.-.------- Mollic Hapludalf____---- Gray-Brown Podzolic intergrading 
toward Brunizem. 
Osaiam oo een Fine-silty, mixed, noncalcareous, mesic_| Typic Haplaquoll. ----_. Humic Gley (Wiesenboden). 
Ostrander.____..-------- Fine-loamy, mixed, mesic_._..-------- Typie Hapludoll_-.------ Brunizem. 
Otter. es ecw eee Fine-silty, mixed, nonealeareous, mesic_; Cumulie Haplaquoll.____| Humic Gley (Wiesenboden). 
Palsgrove_-_-.----------- Fine-silty, mixed, mesic. -.----------- Typic Hapludalf_._.__-- Gray-Brown Podzolic. 
Peaty mutkv. coco .e eae lesa nose ee ee ee Sette eee sedis aes Histosol____._.-.------- | Bog. 
Raine. ocnwcesceed wens Fine-loamy, mixed, mesic..-.-----.-.- Mollic Hapludalf________ | Gray-Brown Podzolic intergrading 
toward Brunizem. 
Renova.__.___.--------- Fine-loamy, mixed, mesic_.....-.---.- Typie Hapludalf__-_.-.--| Gray-Brown Podzolie. 
Riceville_-._------------ Fine-loamy, mixed, mesic_____-------- | Aeric Mollic Ochraqualf__| Gray-Brown Podzolic intergrading 
toward Brunizem. 
ReektOtcec ces n so eenks Fine-loamy, mixed, mesic_..----..---- Typie Argiudoll___.__.-- Brunizem. 
Roseville Fine-loamy, mixed, mesi¢c___._.-.-.-.-}| Typie Hapludalf_____-___ Gray-Brown Podazolic. 
Rowley_....-_.---------) Fine-silty, mixed, mesic_-__.--------- Aquic Argiudoll___------ Brunizem. 
Satire scec se eeseseses Fine-loamy over sand or sandy Mollic Mapludalf.....-_-- Gray-Brown Podzolie intergrading 


| skeletal, mixed, over siliceous, mesic. 
Fine-loamy, mixed, mesic___.-_...---- 


Fine-silty, mixed, mesic__--.--------- 
Fine-loamy, mixed, mesic_...-----.-.- 
| Fine-loamy, mixed, mesic_.-.-.------- 


toward Brunizem. 


Cumulic Hapludoll_— —-—- | Brunizem intergrading toward Alluvial 


soils. 
Typie Argiudoll. Brunizem. 
Cumulic Hapludoll_-__--_- Brunizem. 
Brunizem. 


Aquic Cumulic Haplu- 
doll 


oll. 
Cumulic Hapludoll__ ~~ —_ 


Volnéys. = 22-22 -5.50cuee Loamy skeletal, mixed, mesic_---.---- Brunizem intergrading toward Alluvial 
soils. 

Wauecoma___..---------- Fine-loamy, mixed, mesic..__-------_- Mollie Hapludalf._...... Gray-Brown Podzolic intergrading 

| toward Brunizem. 
Waukegan.--_..-------- Fine-loamy over sand and sandy Typic Hapludoll______-_- Brunizem. 
skeletal, mixed over siliceous, mesic. 

Whaldt...oo-ecaecnooes Fine-loamy, mixed, mesic._-_-----.--- Typie Hapludalf..__---- Gray-Brown Podzolic. 

Winneshiek.----.------- Fine-loamy, mixed, mesic___.-.-----.-| Mollie Hapludalf.___.._- Gray-Brown Podzolic intergrading 
toward Brunizem. 

Brunizems most places the boundaries between horizons are gradual. 


In the Brunizem (Prairie) great soil group are soils 
that developed under prairie grasses in a temperate, 
relatively humid climate (12). In this county these soils 
are generally nearly level to rolling. The soils classified 
as Brunizems are most extensive in the southwestern 
third of the county. 

Typically, Brunizems have a black or very dark 
brown, acid A horizon that is 10 to 16 inches thick; a 
brown or mottled gray and brown B horizon 15 to 24 
inches thick; and a yellowish-brown, mottled C horizon 
that in most places is leached of carbonates. In Winne- 
shiek County the texture of the A horizon is silt loam 
or loam, and the texture of the B horizon is loam, silty 
clay loam, or clay loam. The A horizon has granular 
structure. The B horizon have structural aggregates 
that consist of slightly rounded, subangular blocks, and 
the C horizon generally lacks a distinct structure. In 


Examples of Brunizems in Winneshiek County are 
those of the Ostrander, Tama, Kenyon, Floyd, Hunts- 
ville, and Waukegan series. The Brunizems are gen- 
erally among the most productive soils in the county, 
but some are sandy, and others are shallow over gravel, 
shale, or limestone. In many places erosion is a hazard 
because of the slopes and the frequency with which row 
crops are grown. 


Gray-Brown Podzolic soils 


Gray-Brown Podzolic soils formed under deciduous 
forest. vegetation. They are more extensive in the east- 
ern and northern parts of Winneshiek County than in 
other areas, but they occur in every township. 

Typically, Gray-Brown Podzolic soils have a very 
dark gray to dark grayish-brown Al horizon 2 to 4 
inches thick; a grayish-brown or brown A2 horizon 4 to 
10 inches thick; a yellowish-brown or mottled gray and 
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yellowish-brown B horizon 20 to 40 inches thick; and a 
yellowish-brown CO horizon. 

The Al and A horizons most commonly have a tex- 
ture of silt loam or loam, and the B horizon has a tex- 
ture of silty clay loam or of loam to clay loam. The 
Al horizon generally has weak granular structure, and 
the A2 horizon has thin platy structure. In many 
places the aggregates in the B horizon have angular 
blocky structure. The C horizon does not have well- 
developed structure. The boundaries of horizons in this 
great soil group are more distinct than those of the 
Brunizems. 

Gray-Brown Podzolic soils are generally more slop- 
ing and lower in content of organic matter than Bruni- 
zems, and they are likely to be more severely affected 
by erosion. As in the Brunizem great soil group, a few 
Gray-Brown Podzolie soils are sandy and are shallow 
over limestone or gravel. Examples of soils in the Gray- 
Brown Podzolic great soil group in Winneshiek County 
are those of the Fayette, Dubuque, Palsgrove, Coggon, 
Renova, Bertrand, Camden, Lamont, and Whalan series. 

Many soils in Winneshiek County exhibit properties 
intermediate between those of Brunizems and Gray- 
Brown Podzolic soils. These soils are called transition- 
al and are said to be intergrading from one group to an- 
other. Examples of such transitional soils are those of 
the Downs, Racine, Bassett, Orwood, Nasset, Waucoma, 
Winneshiek, and Oran series. 

The encroachment of deciduous trees on the prairie is 
thought to be related to changes in climate (5). In gen- 
eral, soils formed in areas where deciduous trees have 
encroached on the prairie have a thicker, darker Al 
horizon and a less distinct A2 horizon than typical Gray- 
Brown Podzolic soils and are transitional to the Bruni- 
zem great soil group. Laboratory data indicate that 
genetically the transitional soils are more closely related 
to Gray-Brown Podzolic soils than to Brunizems (16). 


Humic Gley soils 


Humic Gley soils, formerly called Wiesenboden, 
formed under wet prairie or sedge vegetation in poorly 
drained sites, and they are associated with Brunizems. 
They are most extensive in the southwestern third of the 
county but are along streams throughout the county. 

A. typical soil of the Humic Gley great soil group has 
a black or very dark gray A horizon 16 to 24 inches 
thick; an olive-gray B horizon 10 to 20 inches thick; and 
a mottled olive-gray C horizon. The texture varies, but 
it is loam, silt loam, silty clay loam, or clay loam, both 
in the A and B horizons. The maximum content of clay 
may be in the A horizon. The structure is typically 
granular in the A horizon and weakly expressed blocky 
or prismatic in the B horizon. 

Humic Gley soils developed in areas in which the 
water table is high as a result of poor natural drainage. 
While they were developing, the excess water restricted 
the oxygen in the soil pores, which brought about re- 
duction, segregation, and removal of the iron compounds 
and produced an olive-gray subsoil. If an effective 
drainage system has been installed, these are among the 
most productive soils in the county. Examples of typical 
Humic Gley soils in Winneshiek County are those a the 
Clyde, Ossian, Calamine, and Otter series. The Colo 
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soils are also in the Humic Gley great soil group, but 
they have some characteristics of Alluvial soils. 


Alluvial soils 


Alluvial soils are on bottoms and low terraces along 
streams throughout the county. The largest areas are 
along the Upper Iowa and Turkey Rivers. These soils 
formed in water-laid sediments deposited with each 
flood. Depth to the water table and the frequency of 
flooding are variable. 

Alluvial soils generally do not have distinct, horizons. 
Although some distinct layers are present, they are 
caused by variations in the kinds of sediments rather 
than by development of soil horizons. In many places 
these soils contain layers of sand and silt, and they may 
also contain light-colored and dark-colored layers. This 
layering is referred to as stratification. Because of the 
wide variation in the sediments, Alluvial soils vary 
widely in properties. 

Alluvial soils range from high to low in productivity. 
Wetness and siltation caused by flooding are common 
limitations. In places soils that vary widely im produc- 
tivity occur together in an intricate pattern. ‘This is 
typical of the soils in the Alluvial great soil group. Ex- 
amples of soils in the Alluvial great soil group are 
those of the Caneek, Dorchester, and Arenzville series. 


Regosols 


In Winneshiek County the soils classified as Regosols 
are generally steep and occur in areas underlain by loess. 
Typically, these soils lack a B horizon. Thus, they have 
an A-C profile consisting of a thin, dark grayish-brown 
A horizon and a yellowish-brown C horizon. Generally, 
all layers of these soils are calcareous. In Winneshiek 

Jounty the texture of these soils is silt loam throughout 
the profile. 

In these soils geologic erosion nearly keeps pace with 
development of a soil profile. The steep slopes limit pro- 
ductivity, and the soils are more suitable for permanent 
pasture than for field crops. In Winneshiek County the 
only soils classified as Regosols are the Dow. In this 
county those soils have some characteristics of Gray- 
Brown Podzolic soils, however, and are considered to be 
intergrading toward that great soil group. 


Bog soils 


Bog soils consist of areas of peat and muck, They 
occur in depressions where drainage is very poor or in 
areas that are kept continually wet because water from 
seepage is received. Organic material has accumulated 
in these areas because the limited supply of oxygen 
retards its decay. In Bog, or organic, soils more than 
30 percent of the surface layer is organic matter, and that 
layer is more than 12 inches thick. 

Peat is composed of brown, partly decomposed plant 
residue in which part of the plant remains can be recog- 
nized. Muck is black, consists of thoroughly decomposed 
plant residue, and contains a larger proportion of min- 
eral matter than peat. Peaty muck is an example of Bog 
soils in Winneshiek County. 

One problem in farming organic soils is providing ade- 
quate drainage without overdraining the soils. Another 
is providing adequate phosphorus and potassium. 
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Technical Descriptions of the Soil Series 


This section is provided for those who need more de- 
tailed information about the soils in Winneshiek County. 
A narrative profile description of one soil type is fol- 
lowed by both a detailed description of a representative 
soil profile and the range of significant characteristics. 
The descriptions represent the modal concept of the series 
in Winneshiek County. Unless otherwise indicated, the 
Munsell color notations are for moist soils. 


Arenzville Series 


The Arenzville series consists of well drained or mod- 
erately well drained soils formed in stratified, noncal- 
careous alluvium that has a texture of silt loam. These 
soils are nearly level to undulating and are on first bot- 
toms and in drainageways in the uplands. Vegetation 
has had no influence on the development of their profile. 
The profile of the Arenzille soils consists of 20 inches or 
more of light-colored, stratified silt loam over a dark- 
colored, medium-textured buried soil. 

The Arenzville soils, unlike the Dorchester, are non- 
calcareous, and they are more brownish and are less 
mottled than the Caneek soils. The Arenzville soils lack 
the thick, dark surface layer that is typical of the Law- 
son soils, and unlike those soils, they are stratified to a 
depth of 80 inches. They are more stratified than the 
Chaseburg soils, and they lack the B horizon that is 
typical in the profile of the Chaseburg soils. 

Representative profile of Arenzville silt loam in a 
permanent pasture, 660 feet north and 320 feet west of 
the SE. corner of the NE, sec. 1, T. 99 N., R. 9 W.: 

C—0 to 80 inches, stratified dark grayish-brown (10YR 4/2), 
very dark gray (10YR 3/1), hrown (10YR 5/3), and 
some black (10¥R 2/1) silt loam; weak, thin, platy 
structure breaking to weak, fine, granular structure; 
friable; neutral; abrupt, smooth boundary. 

IIAB—30 to 46 inches, black (JOQYR 2/1) silt loam; weak, 
yery fine, subangular blocky structure; neutral. 

The Arenzville soils are distinctly stratified, but the 
texture centers on silt loam of which less than 20 percent 
is generally fine sand. The predominant colors have a 
value of 4 or higher and a chroma of 2 or higher. In 
places thin layers of dark-colored material are on the 
horizontal cleavage surfaces of the peds. In some areas 
that are less subject to occasional flooding, the color of 
the plow layer is very dark gray (10YR 3/1) or very 
dark grayish brown (10YR 3/2). A few yellowish- 
brown, strong-brown, or dark-brown mottles occur in 
places. In most places the reaction of these soils is 
neutral, 

Atkinson Series 

In the Atkinson series are soils that are well drained. 
These soils formed in 30 to 50 inches of loamy glacial 
sediments, underlain by a thin layer of moderately fine 
textured or fine textured material over limestone bedrock. 
They are gently sloping to sloping and are on convex 
ridgetops and side slopes in the uplands. The native 
vegetation was prairie grasses. 

The Atkinson soils have a moderately thick Al horizon 
of dark-colored loam and B horizons of brown clay loam. 
The B horizons vary in thickness and are underlain by 
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fragmented limestone. Clay films are evident in the B2 
horizons. These soils do not have a C horizon. 

The Atkinson soils have a thicker solum than the Rock- 
ton soils. They have a thinner solum than the Ostrander 
and Kenyon soils, and their solum is more variable in 
thickness. The Atkinson soils have a thicker solum and 
more brownish B horizons than the Jacwin soils, and they 
are underlain by limestone rather than by shale. They 
lack the A2 horizon that is typical in the profiles of the 
Waucoma and Whalan soils, and they have a darker and 
thicker Ai horizon than the Whalan soils. 

The Al horizon of the Atkinson soils is thinner than 
that of the Calmar soils. In contrast to the Kato and 
Waukegan soils, which are underlain by loamy sand and 
sand, the Atkinson soils are underlain by limestone. The 
Atkinson soils lack the A2 horizon that is typical in the 
profile of the Winneshiek and Whalan soils, and they 
have a thicker solum than those soils. 

The Atkinson. soils are the Brunizemic members of the 
biosequence that includes the Waucoma soils, which are 
in the Gray-Brown Podzolic great soil group but are 
intergrading toward the Brunizem great soil group. 

Representative profile of Atkinson loam in a cultivated 
field, 465 feet east and 45 feet south of the NW. corner 
of sec. 18, T. 96 N., R. 10 W.: 


Ap—0 to 7 inches, very dark brown (10YR 2/2) loam; weak 
and moderate, fine, granular structure; friable; neu- 
tral; abrupt, smooth boundary. 

A1—7 to 10 inches, same as the Ap horizon; clear, smooth 
boundary. 

A3—10 to 13 inches, very dark brown (10YR 2/2) and very 
dark grayish-brown (10YR 3/2) loam; very weak, 
fine, prismatic structure breaking to weak, fine, gran- 
war structure; friable; common fine pores; medium 
acid; clear, smooth boundary. 

B1i—18 to 16 inches, very dark grayish-brown (10YR 3/2) 
and some brown or dark-brown (10YR 4/3) loam; 
weak, fine, prismatic structure breaking to weak, 
very fine, subangular blocky structure; friable; many 
fine and medium pores; in some places very dark 
brown (10YR 2/2) ped coats; medium acid; abrupt, 
smooth boundary. 

IIB21t—16 to 23 inches, brown or dark-brown (10YR 4/8) 
and some dark yellowish-brown (10YR 4/4) clay 
loam; has a pebble band that contains some cobbles 
about 6 inches in diameter; weak, fine, prismatic 
structure breaking to weak, very fine, subangular 
blocky structure; friable; medium acid; abrupt, 
smooth boundary. 

TIB22t—23 to 81 inches, brown to dark-brown (10YR 4/8) 
clay loam; some dark yellowish-brown (10YR 4/4) 
ped interiors; contains some pebbles; weak, fine and 
medium, prigmatic structure breaking to weak, very 
fine, subanguiar blocky structure; friable; common 
fine pores; medium acid; clear, smooth boundary. 

ITB23t—31 to 36 inches, clay loam with some pebbles; brown 
or dark-brown (10YR 4/3) and some yellowish-brown 
(10YR 5/4) ped exteriors and dark yellowish- 
brown (10YR 4/4) ped interiors; weak, fine and 
medium, prismatic structure breaking to weak, fine 
and very fine, subangular blocky structure; friable; 
thin, discontinuous, brown to dark-brown (10YR 
4/3) Gay films; many fine pores; medium acid; 
abrupt, smooth boundary. 

JIIB24t—-36 to 40 inches, dark-brown (7.5YR 3/2) and yel- 
lowish-brown (10YR 5/4) clay; moderate, very fine, 
subangular blocky structure; firm; moderately thick, 
continuous, brown (7.5YR 4/2) and dark yellowish- 
brown (10YR 4/4) clay films; neutral; abrupt, wavy 
boundary. 

IIJR—40 inches, limestone bedrock that is fragmented to 
some extent; calcareous. 
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The color of the Al horizon ranges from black (10YR 
2/1) or very dark gray (10YR 3/1) to very dark brown 
(10YR 2/2), and the thickness of that horizon ranges 
from 7 to 15 inches. In places colors that have a value 
of 3 and chromas of 8 or less extend to a depth of 20 
inches. 

The texture of the B2 horizons centers on clay loam, 
Clay films are evident in the B2 horizons, and an indis- 
tinct or distinct pebble band occurs in many places. Col- 
or values of 3 to 5 and chromas of 3 to 6 are common 
in the B horizons. In most areas of these soils, a layer 
of clay, 1 to 8 inches thick, lies immediately above the 
limestone bedrock. This layer is a paleo B horizon or 
consists of material weathered from limestone or shale. 
In the fine-textured material, the hues range from 10YR 
to 7.5YR. In the most acid part of the solum, this soil 
is medium acid. The upper part of the limestone bed- 
rock is fragmented or fractured in most places. 


Atterberry Series 


The Atterberry series consists of somewhat poorly 
drained soils that formed in thick deposits of loess. 
These soils are on nearly level, moderately wide divides 
in the uplands and in gently sloping areas formed by 
drainageways. The native vegetation was trees and 
prairie grasses. 

The soils of the Atterberry series have a thin to mod- 
erately thick Al horizon of dark-colored silt loam and 
a thin, indistinct A2 horizon that also has a texture of 
silt loam. Their B horizons are moderately well defined 
and consist of mottled silty clay loam. Clay films and 
coats of gray, grainy silt are evident in the B2 horizons. 

The Atterberry soils have less variable B/C clay ratios 
than the Canoe soils, Also, they have stronger horizon- 
ation, more clayey B horizons, and a solum that is less 
variable in thickness and in content of sand. Unlike the 
Downs soils, the Atterberry soils have mottled B hori- 
zons in which the colors are of two chromas. The solum 
of the Atterberry soils formed in loess instead of in loess 
and glacial sediments like that of the gray subsoil var- 
iant of the Franklin series, and their solum is less vari- 
able in thickness than that of the Franklin variant. 

The Atterberry soils are the somewhat poorly drained 
analogs of the Downs soils. 

Representative profile of Atterberry silt loam in a cul- 
tivated field, 325 feet east and 250 feet north of the SW. 
corner of sec. 34, T. 97 N., R. 8 W.: 

Ap—0O to 8 inches, very dark gray (10YR 38/1) silt loam; 
same color kneaded; a few peds dark grayish brown 
(10YR 4/2) when moist and gray (10YR 5/1) when 
dry; moderate, fine, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

A2—8 to 14 inches, dark grayish-brown (10YR 4/2) silt 
loam; light brownish gray (10YR 6/2) when dry; 
few very dark grayish-brown coats on the horizontal 
surfaces of peds; weak, medium, platy structure; 
very friable; medium acid; clear, smooth boundary. 

B1—14 to 18 inches, light silty clay loam; ped exteriors dark 
grayish brown (2.5Y 4/2), except that 20 percent is 
olive brown (2.5Y 4/4); ped interiors olive brown 
(2.5¥ 4/4); weak, fine, subangular blocky struc- 
ture; thin, continuous, gray (10YR 5/1) silt coats on 


the surfaces of peds; few, fine, soft, dark-brown 
oxides; strongly acid; clear, smooth boundary. 
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B21t—18 to 28 inches, light to medium silty clay loam; gray- 
ish-brown (2.5Y 5/2) ped exteriors and grayish-brown 
(2.5Y 5/2) and light olive-brown (2.5Y 5/4) ped in- 
teriors ; common, fine, distinct, yellowish-brown (10YR 
5/6 to 5/8) mottles; moderate, fine, subangular 
blocky and angular blocky structure; slightly firm; 
thin, discontinuous clay coats; few gray (5Y 5/1) 
silt coats on the vertical surfaces of peds; few, 
medium, soft, dark-brown oxides; medium acid; 
gradual, smooth boundary. 

B22t—28 to 35 inches, mottled grayish-brown (2.5Y 5/2) and 
olive-brown (2.5Y 5/4) light silty clay loam; com- 
mon, medium, yellowish-brown (10YR 5/4 to 5/6) 
mottles; moderate, medium, prismatic structure 
breaking to moderate, fine, angular blocky structure ; 
friable to slightly firm; thin, dark grayish-brown, 
discontinuous clay coats; some clay in pores; few 
discontinuous silt coats; common, medium, soft, 
dark-brown oxides; medium acid; smooth, diffuse 
boundary. 

B31t—35 to 48 inches, silt loam the same color as B22t hori- 
zon; weak, medium, prismatic structure breaking to 
weak, medium, angular blocky structure; friable; 
thin, dark grayish-brown (10YR 4/2), discontinuous 
clay coats; few very dark gray clay flows in pores; 
common, fine, soft, dark-brown oxides; slightly acid; 
gradual, smooth boundary. 

B32t—48 to 54 inches, grayish-brown (2.5Y 5/2) silt loam; 
common, fine, distinct, yellowish-brown (10YR 5/4) 
and light olive-brown (2.5Y 5/4) mottles; some ver- 
tical cleavage; friable; few very dark gray clay 
flows in pores; few, fine, soft, dark-browr oxides; 
slightly acid; smooth, diffuse boundary. 

C—54 to 68 inches, olive-gray (5Y 5/2), massive silt loam 
but has a zone of yellowish red (5YR 5/8) at a 
depth of 60 tc 62 inches; an accumulation of very 
dark gray clay at a depth of 66 to 68 inches; slight- 
ly acid to neutral; few, fine, hard nodules of calcium 
carbonate at a depth of 78 inches. 


The A1 horizon ranges from 4 to 8 inches in thickness 
and from black (10YR 2/1) to very dark gray (l0YR 
3/1) in color. The A2 horizon is indistinct. It ranges 
from very dark gray (10YR 3/1) to dark gray (10YR 
4/1) in color and from 2 to 6 inches in thickness. In 
many places the A2 horizon is mottled and contains con- 
cretions of an oxide. 

In the part of the B horizon that contains the most 
clay, the texture is medium silty clay loam. ‘The B hori- 
zons have hues that grade from 2.5Y to 5Y with increas- 
ing depth. The colors have values. of 4 and 5 and 
a chroma of 2, In places some dark-colored coats are on 
the peds in the uppermost B horizon. Thin, discontin- 
vous clay films and coats of gray, grainy material are 
in the B horizons. Also in the B horizons are common 
mottles that range from light olive brown or yellowish 
brown to olive gray in color and increase in number with 
increasing depth. Olive-gray (5Y 5/2) colors in the B38 
and C horizons may be relict and related to the deoxi- 
dized zone that typically occurs in some loessal soils. 
In general, these soils range from medium acid to slightly 
acid in reaction, but strongly acid horizons are not ex- 
cluded. 

Backbone Series 

Soils that are well drained to excessively drained are 
in the Backbone series. These soils developed in 20 to 
40 inches of moderately coarse textured, wind-deposited 
material and in a thin layer of fine or moderately fine 
textured material that is underlain by limestone bedrock. 
They are gently sloping to sloping and are on convex 
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highs, ridgetops, and side slopes in the uplands. 
native vegetation was trees and prairie grasses. 

The Backbone soils have a moderately thick, moder- 
ately dark colored or dark colored Al horizon of loamy 
sand to sandy loam; an indistinct A2 horizon in areas 
that have not been cultivated; and B horizons that vary 
in thickness and that formed mainly in material that 
has a texture of sandy loam. The lower B horizon, just 
above the limestone bedrock, consists of a thin layer of 
clay loam to clay. 

The Backbone soils have a thinner, more variable so- 
lum than the Chelsea and Lamont soils, and unlike those 
soils, they are underlain by a uniform layer of bedrock. 
Also, their surface layer is darker colored than that of 
the Chelsea soils, and the texture of their upper B hori- 
zons is generally sandy loam instead of loamy sand. The 
Backbone soils are underlain by limestone bedrock 


The 


instead of by glacial till like that underlying the till 


subsoil variants of the Lamont soils. Unlike the Dick- 
inson soils, they commonly have an A2 horizon. Also, 
their B horizons are more variable in thickness than 
those of the Dickinson soils, and they are underlain by 
limestone bedrock instead of by sandy material. In con- 
trast. to the Nasset, Orwood, Waucoma, and Frankville 
soils, the Backbone soils have a texture of sandy loam 
in most parts of the solum. 

Representative profile of Backbone loamy sand in a 
cultivated field, 240 feet south of a drainageway that 
drains to a fence on the west side of a road in the 
NWIASWIASEY, sec. 18, T. 97 N., R. 9 W., then 70 
feet west of the fence: 

Ap—O to 8 inches, very dark gray (10YR 3/1) loamy sand 
to sandy loam; very friable; neutral; abrupt, smooth 
boundary. 

B1—S8 to 17 inches, dark-brown to brown (10YR 4/3), dark- 
brown (10YR 3/3), and dark grayish-brown (10YR 
4/2) loamy sand to sandy loam; weak, fine, sub- 
angular blocky structure; very friable; common 
dark grayish-brown (10YR 4/2) coatings on the ped 
surfaces; a few streaks of very dark gray (10YR 
3/1) soil material from the Ap horizon mixed with 
this horizon; neutral; clear, smooth boundary. 

B21—17 to 24 inches, brown to dark-brown (10YR 4/3) and 
dark yellowish-brown (10YR 4/4) sandy loam; weak, 
fine prismatic structure breaking to very weak, fine 
and very fine, subangular blocky structure; very fri- 
able; neutral; clear, wavy boundary. 

IIB22t—24 to 27 inches, dark-brown (10Y¥R 3/3) and dark 
yellowish-brown (10YR 3/4) heavy clay loam and a 
minor amount of dark yellowish-brown (10YR 4/4) 
heavy clay loam; moderate, fine, subangular blocky 
structure; firm or very firm: common, thin, dis- 
continuous clay films; neutral; abrupt, wavy bound- 


ary. 
IIITIR—27 inches, limestone bedrock. 


TIorizonation ranges from weak in the loamy sand to 
sandy loam to moderate to strong in the material below. 
The Al horizon ranges from very dark gray (10YR 
3/1) to very dark brown (10YR 2/2) in color, from 
loamy sand to sandy loam in texture, and from 4 to 8 
inches in thickness. In cultivated areas the color of the 
Ap horizon ranges from very dark gray (10YR 3/1) to 
very dark grayish brown (10YR 3/2). Where the pro- 
file contains an A2 horizon, that horizon is dominantly 
dark grayish brown (10YR 4/2) and is 2 to 4 inches 
thick. In many places, however, the A2 horizon is 
mixed with the plow layer. 
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The B horizons, which developed in material that has 
a texture of sandy loam, generally have a color value of 
4 and chromas of 3 and 4, but the value is 3 in a few 
places. In many places the JT B22t horizon has more red- 
dish hues than the horizons above it but has similar 
chromas and values. In places the ITB22t horizon con- 
sists of material weathered from limestone, or it may be 
a paleo B horizon formed in other material. Clay films 
are absent, except in the ITB22t horizon. The soil reac- 
tion is variable and ranges from neutral to strongly 
acid. 

Bassett Series 


In the Bassett series are moderately well drained soils 
that are gently sloping and sloping. These soils formed 
in 14 to 24 inches of loam or in 12 to 18 inches of silt 
They are on 


loam over clay loam to loam glacial till. 
The 


convex upland highs, ridgetops, and side slopes. 
native vegetation was trees and prairie grasses. 

The Bassett soils have a moderately thick, dark-col- 
ored At horizon of loam or silt loam; a thin, fairly dis- 
tinct A2 horizon, also of loam or silt loam; and 
moderately fine textured B horizons that are moderately 
to strongly defined and that contain a distinct band of 
pebbles and some mottles. Clay films occur in places in 
the B horizons. Also, the colors in the interior of the 
peds in the lower B horizons contrast slightly with the 
colors of the exteriors. The consistence of the material 
beneath the lithologic discontinuity is friable to slightly 
firm. The solum contains some cobbles and pebbles. 

The Bassett soils have a thinner Al horizon than the 
Kenyon soils. Unlike the Kenyon soils, they have either 
an A2 horizon or an abrupt boundary between the A and 
Bl horizons. They have a thicker, darker colored Al 
horizon and a less distinct A2 horizon than the Coggon 
soils. In the lower B horizons, the Bassett soils have 
more mottling and have more contrasting colors between 
the interior and exterior of the peds than the Racine 
soils. ‘The Bassett soils, unlike the Oran, lack mottling 
in the upper B horizons, and they have chromas of 3 and 
4 instead of 2 in those horizons. 

The Bassett soils are underlain by glacial till rather 
than by limestone bedrock or material weathered from 
limestone bedrock like that underlying the Waucoma 
soils, Also, their B horizons are less variable in thick- 
ness than the B horizons of the Waucoma soils. The B 
horizons of the Bassett soils have a texture of loam to 
clay loam, and they formed in glacial till instead of in 
two contrasting materials like the B horizons of the 
Donnan soils. The lower B horizons of the Bassett 
soils are coarser textured and are less grayish and less 
firm than those in the profile of the Donnan soils. 

The Bassett soils are the intermediate members of the 
biosequence that includes the Kenyon (Brunizemic) soils 
and Coggon (Gray-Brown Podzolic) soils. 

Representative profile of Bassett loam in a cultivated 
field, 20 feet west of a highway right-of-way and 75 feet 
south of the north edge of the NW14SW14SE\, sec. 
18, T. 96 N., R. 9 W.: 

Ap--0 to 7 inches, very dark gray (10YR 3/1) loam; weak, 


fine, granular structure; friable; neutral; abrupt, 
smooth boundary. 
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A2—T to 13 inches, brown or dark-brown (10YR 4/3) loam 
and some loam that is very dark gray (10YR 3/1) 
or dark grayish brown (10YR 4/2); weak, thin, 
platy structure breaking to weak, very fine, granular 
structure; friable; common fine pores; neutral; clear, 
smooth boundary. 

B1i—18 to 18 inches, brown or dark-brown (10YR 4/8) loam; 
kneads to yellowish brown (10YR 5/4); common, 
fine, faint, yellowish-brown (10YR 5/8) mottles; 
very weak, fine, prismatic structure breaking to 
weak, very fine, subangular blocky structure ; friable ; 
very dark gray (10YR 3/1) coatings on some prism 
surfaces; common fine concretions of an oxide; 
pebble band in lower part of this horizon; strongly 
acid; clear, smooth boundary. 

IIB21t—18 to 28 inches, sandy clay loam that contains some 
stones and pebbles; ped exteriors dark yellowish 
prown (10YR 4/4) and brown or dark brown (10YR 
4/3); ped interiors yellowish brown (10YR 5/8) to 
strong brown (7.5YR 5/6) ; kneads to yellowish brown 
(JOYR 5/4); weak, fine, prismatic structure break- 
ing to weak, fine, subangular blocky structure; fri- 
able; below a depth of 24 inches, prism surfaces are 
grayish brown (2.5Y 5/2) and dark yellowish brown 
(IOYR 4/4); thin, discontinuous clay films; many 
coneretions of an oxide; common fine pores; strongly 
acid; clear, smooth boundary. 

IIB22t—28 to 44 inches, sandy clay loam that contains some 
stones and pebbles; ped exteriors grayish brown 
(2.5¥ 5/2) and dark yellowish brown (10YR 4/4) ; 
ped interiors grayish brown (2.5Y 5/2) and yellow- 
ish brown (10YR 5/8); few, fine, gray (5Y 5/1) 
mottles; moderate, fine and medium, prismatic struc- 
ture breaking to weak and very weak, fine and me- 
dium, subangular blocky structure; friable to firm; 
many concretions of an oxide; common black (10YR 
2/1) clay films in root channels and in pores; com- 
mon fine pores; strongly acid; clear, smooth bound- 
ary. 

I1B3—44. to 50 inches, yellowish-brown (10YR 5/8) and olive- 
gray (5Y 5/2) sandy clay loam that contains some 

- stones and pebbles; moderate, medium, prismatic 
structure; friable to firm; thin, discontinuous, light 
olive-gray (5Y 6/2) coats on prism surfaces; non- 
calcareous to a depth of 6% feet. 


The horizonation of the Bassett soils ranges from 
moderate to strong. The Al horizon ranges from 4 to 8 
inches in thickness and from black (10YR 2/1) to very 
dark gray (LOYR 3/1) in color. In areas that have been 
cultivated, the plow layer is very dark grayish brown 
(lOYR 3/2) in places. The A2 horizon has values of 
38 and 4 and chromas of 2 and 3. <A pebble band is be- 
tween a depth of 14 and 24 inches in many places. 

The B horizons developed mostly in glacial till, but 
partly in loamy sediments. In the B horizons that con- 
tain the maximum amount of clay, the texture is generally 
loam to clay loam, but a texture of sandy clay loam is 
common, Clay films and grainy coats are evident in the 
B horizons, and the B1 horizon contains some yellowish- 
brown mottles. In some places the surfaces of the prisms 
in the lower part of the solum have grayer hues, higher 
values, and lower chromas than the interiors. The glacial 
till is friable or firm. The most acid part of the solum is 
strongly acid or very strongly acid. 

Representative profile of Bassett silt loam in a culti- 
vated field, 560 feet east and 35 feet north of the SW. 
corner of sec. 29, T. 99 N., R. 10 W.: 

Ap—0O to 6 inches, very dark gray (10YR 3/1) silt loam; 


granular structure; friable; abundant worm casts; 
slightly acid; abrupt, smooth boundary. 
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A21—6 to 9 inches, dark grayish-brown (10YR 4/2) and some 
brown to dark-brown (10YR 4/8) silt loam; very 
weak, thin, platy structure; very friable; very strong- 
ly acid; clear, smooth boundary. 

A22—9 to 17 inches, brown to dark-brown (10YR 4/8) silt 
loam; very weak, very fine, subangular blocky 
structure; some horizontal cleavage; friable; nu- 
merous pinhole pores; very strongly acid; abrupt, 
smooth boundary. 

IIB1—17 to 24 inches, brown (10YR 5/83) and some strong- 
brown (7.5YR 5/8) loam; weak, fine, prismatic 
structure breaking to weak, very fine, subangular 
blocky structure; friable; numerous pinhole pores; 
a thin pebble band occurs in the lower 2 inches of 
this horizon; very strongly acid; clear, smooth bound- 


ary. 

TIB21t—24 to 31 inches, brown (10YR 5/3) and strong-brown 
(7.5YR 5/8) light clay loam; weak, fine, prismatic 
structure breaking to weak, very fine, subangular 
blocky structure; friable; numerous pinhole pores; 
very strongly acid; clear, smooth boundary. 

IIB22t—31 to 38 inches, loam; ped exteriors pale olive (5Y¥ 
6/3), and ped interiors strong brown (7.5YR 5/6); 
moderate, fine, prismatic structure breaking to weak, 
fine, subangular blocky structure; friable; ped sur- 
faces coated with white silt or very fine sand; few, 
thin, discontinuous clay films; strongly acid; clear, 
smooth boundary. 

ITB23t—88 to 43 inches, strong-brown (7.5YR 5/6) and pale- 
brown (10YR 6/3) light clay loam; moderate, me- 
dium, prismatic structure; the surfaces of prisms 
coated with clean, white sand; breaks to moderate, 
fine, subangular blocky structure with some coatings 
of white sand on the peds; friable; few, thin, dis- 
continuous clay films; common iron-manganese con- 
cretions of an oxide; slightly acid. 

Bassett silt loams have characteristics similar to those 
of Bassett loams. The profile above the glacial till ma- 
terial, however, is silt loam that has a content of fine 
sand amounting to 7 to 20 percent and is generally less 
than 20 inches thick. Cobbles and stones are absent in 


this material. 


Bertrand Series 


In the Bertrand series are well-drained soils that 
formed in medium-textured, silty alluvium. These soils 
are nearly level or gently sloping and are on Jow benches 
along the major rivers and their tributaries. The native 
vegetation was trees and prairie grasses, 

The Bertrand soils have a thin, moderately dark col- 
ored Al horizon of silt loam; a distinct, light-colored 
A2 horizon, also of silt loam; and brown to yellowish- 
brown B horizons of silt loam to silty clay loam of var- 
iable thickness. In some places mottling oceurs below a 
depth of 30 inches. Stratification is not uncommon 
below a depth of 36 inches. 

The Bertrand soils have a thinner, less dark colored 
Al horizon than the Festina soils. Their B1 horizon 
has browner hues and higher chromas than the B1 hor- 
izon of the Canoe soils, and it is also free of mottling. 
The B horizons of the Bertrand soils vary more in thick- 
ness than those of the Fayette soils, and they contain 
thin layers of coarse-textured material below a depth of 
36 inches that are lacking in the Fayette soils. They 
have thinner A horizons and more strongly defined B 
horizons than the Chaseburg soils, and they also have a 
distinct A2 horizon. The Bertrand soils have a thinner, 
lighter colored Ai horizon and a less distinct A2 horizon 
than the Orwood soils, and they lack the content of fine 
sand that is typical in the profile of the Orwood soils, 
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The Bertrand soils are the Gray-Brown Podazolic 
members of the biosequence that includes the Festina 
soils, which are also in the Gray-Brown Podzolic great 
soil group but are intergrading toward the Brunizem 
great soil group. : 

Representative profile of Bertrand silt loam in a cul- 
tivated field, 670 feet west and 40 feet north of the north 
side of a bridge on E-W road in the NE{ZSE14, sec. 2, 
T. 96 N., R. 7 W.: 


Ap—O to 8 inches, dark-gray (10YR 4/1) and some dark 
grayish-brown (10Y¥R 4/2) silt loam; weak, fine, 
granular structure; friable; neutral; abrupt, smooth 
boundary. 

A2—8 ‘to 14 inches, dark grayish-brown (10YR 4/2) and 
brown (10¥YR 5/3) silt loam; weak, thin, platy struc- 
ture; friable; slightly acid; clear, smooth boundary. 

B1i—14 to 20 inches, silt loam; ped exteriors brown or dark 
prown (10YR 4/8); ped interiors brown or dark 
brown (10YR 4/3) and yellowish brown (10YR 5/4) ; 
weak, very fine, subangular blocky structure; fri- 
able; whitish very fine sand coats or silt coats on 
the surfaces of many peds; medium acid; clear, 
smooth boundary. 

B21t—20 to 28 inches, heavy silt loam that has the same 
colors as the B1 horizon; weak, fine, prismatic 
structure breaking to moderate, very fine and fine, 
subangular blocky structure; friable; few, thin, dis- 
continuous clay films; whitish very fine sand coats 
or silt coats on the surfaces of many peds; medium 
acid; clear, smooth boundary. 

B22t-—28 to 44 inches, heavy silt loam; ped exteriors brown 
or dark brown (10YR 4/3) and in some places dark 
yellowish brown (10YR 4/4); ped interiors yellow- 
ish brown (10YR 5/4 and 5/6) ; weak, medium, pris- 
matic structure breaking to strong, fine and medium, 
subangular blocky structure; friable; thin, discon- 
tinuous clay films; whitish very fine sand coats or 
silt coats on the prism surfaces; strongly acid; 
abrupt, smooth boundary, 

IIB23t—44 to 48 inches, loam; ped exteriors dark yellowish 
brown (10YR 4/4) and yellowish brown (10YR 5/4) ; 
ped interiors yellowish brown (10YR 5/4 and 5/6) ; 
weak, medium, prismatic structure breaking to mod- 
erate, fine and medium, subangular blocky structure ; 
friable; thin, discontinuous clay films; whitish very 
fine sand coats or silt coats on the prism surfaces; 
strongly acid; clear, smooth boundary. : 

IIB3—48 to 52 inches, dark yellowish-brown (10YR 4/4) 
gravelly clay loam; massive and has some vertical 
cleavage; friable; strongly acid. 


The horizonation of the Bertrand soils ranges from 
moderate to strong. The Al horizon ranges from 2 to 
5 inches in thickness and from very dark gray (l0OYR 
8/1) to very dark grayish brown (10YR 3/2) in color. 
In plowed areas the Ap horizon in many places is dark 
gray (10YR 4/1) or very dark grayish brown (10YR 
4/2). The AY horizon ranges from 4 to 8 inches in 
thickness. The colors in that horizon have values of 4 
or higher and chromas of 2 or higher. 

In the part of the profile that contains the maximum 
amount of clay, the texture is silt loam to silty clay loam. 
Fine mottling is below a depth of 30 inches. Silt coats 
and clay films are evident in the B horizons. In many 
places the lower B horizon is stratified and contains thin 
layers of loam, silt, or fine sandy loam. The soil reac- 
tion ranges from medium acid to strongly acid in the 
most acid part of the solum. 


Bixby Series 


In the Bixby series are well-drained to excessively 
drained soils that formed in 24 to 36 inches of loamy 


SOIL SURVEY 


material over leached sand and gravel. These soils are 
on the convex high parts of poorly defined ridgetops 
and on side slopes in the uplands. They are also in 
nearly level areas on benches and on sloping escarpments 
of benches. The native vegetation was trees. 

The Bixby soils have a thin, moderately derk colored 
Al horizon, a distinct or somewhat distinct A2 horizon, 
and moderately fine textured B horizons that are yellow- 
ish brown and free of mottles. The loamy overburden 
is friable and is free of stones and pebbles. Some clay 
films are evident in the B horizons. 

The Bixby soils are similar to the Camden, except 
that they have thinner B horizons and leached, coarse- 
textured material nearer the surface, or at a depth of 
24. to 86 inches. Also, the upper part of their solum has 
a somewhat higher content of sand than the comparable 
part of the solum in the Camden soils. The Bixby soils 
have a thinner, lighter colored Al horizon and generally 
have a more distinct A2 horizon than the moderately 
deep Sattre soils. Unlike the Renova soils, they are free 
of cobbles and pebbles. Also, their B horizons vary in 
thickness and are underlain by coarse-textured material 
rather than by glacial till. 

Bixby soils form a biosequence with the moderately 
deep Waukegan soils, which are Brunizems, and with 
the moderately deep Sattre soils, which are Gray-Brown 
Podzolic soils but are intergrading toward Brunizems. 

Representative profile of Bixby loam in a cultivated 
field, 200 feet north and 75 feet west of the SE. corner 
of sec. 2, T. 97 N., R. 10 W.: 

Ap—0O to 7 inches, dark grayish-brown (10YR 4/2) loam; 
fine, granular strueture; very friable; slightly acid; 
abrupt, smooth boundary. 

A2—7 to 12 inches, brown or dark-brown (10YR 4/8) and 
some very dark grayish-brown (10YR 3/2) and dark 
grayish-brown (10YR 4/2) sandy clay loam; very 
weak, thin, platy and very weak, very fine, subangu- 
lar blocky structure; very friable; medium acid; 
clear, smooth boundary. 

B21t-—12 to 24 inches, dark yellowish-brown (10YR 4/4) 
sandy clay loam; weak, very fine, subangular blocky 
structure; friable; few, thin, discontinuous, brown 
(JOYR 4/3) and dark-brown (7.5YR 4/4) clay films; 
common fine pores; medium acid; clear, smooth 
boundary. : 

B22t—24 to 28 inches, yellowish-brown (10YR 5/6) sandy 
clay loam; very weak, very fine, subangular blocky 
structure; very friable; few, thin, discontinuous, 
brown to dark-brown (10YR 4/3) clay films; com- 
mon fine pores; medium acid; clear, wavy boundary. 

I & IIB8—28 to 32 inches, yellowish-brown (10YR 5/6) sandy 
loam; very weak, fine to medium, subangular blocky 
structure; very friable; medium acid; abrupt, wavy 
boundary. 

IIC—82 to 44 inches +, yellowish-brown (10YR 5/4 and 5/6) 
gravelly sand; loose; medium acid. 

The Al horizon ranges from 2 to 4 inches in thickness 
and from very dark gray (LOYR 3/1) to very dark gray- 
ish brown (10YR 38/2) in color. In cultivated areas part 
of the A2 horizon is mixed with the surface layer and 
the Ap horizon is dark gray (10YR 4/1) to dark gray- 
ish brown (10YR 4/2). The A2 horizon is very dark 
grayish brown (10YR 3/2) and dark grayish brown 
(10YR 4/2) to brown or dark brown (10YR 4/3) and 
ranges from 4 to 8 inches in thickness. 

The texture of the B2 horizons ranges from loam to 
clay loam, but a texture of sandy clay loam is most com- 


WINNESHIEK COUNTY, IOWA 


mon, The combined thickness of the B horizons ranges 
from 18 to 24 inches, and the thickness varies within 
short distances. The coarse-textured material is leached 
to a depth of 60 inches or more. In many places the 
profile is medium acid throughout. 


Burkhardt Series 


In the Burkhardt series are soils that are excessively 
drained. These soils formed in 15 to 24 inches of mate- 
rial that has a texture of sandy loam or light loam and 
is underlain by leached sand and gravel. They are on 
convex, high knolls, on ridgetops, and on side slopes in 
the uplands and are also on benches and on bench 
escarpments. The native vegetation was prairie grasses. 

The Burkhardt soils have a moderately thick, dark- 
colored Al horizon of sandy loam to loam, and they have 
brown, weakly defined B horizons that vary in thickness. 
The A and B horizons contain some gravel. The under- 
lying material consists of medium and coarse gravelly 
sand. 

The Burkhardt soils have a thicker Al horizon than 
the moderately deep Sattre soils. Also, they lack an A2 
horizon and their B horizon has a texture of sandy Joam 
instead of loam. The Burkhardt soils have a thinner 
solum than the Dickinson soils, and they are underlain 
by sand and gravel rather than by fine and medium 
sands. They also have a thinner solum than the Bixby 
soils, and the texture of their B horizon is sandy loam 
rather than sandy clay loam. The Burkhardt soils have 
a thicker Al horizon but a thinner solum than the Back- 
bone soils, and they lack an AY horizon. Also, they are 
underlain by sand and gravel rather than by residuum 
and limestone bedrock. 

Representative profile of Burkhardt sandy loam in a 
cultivated field, SE. corner of NW1I4SE1, sec. 8, T. 98 
N., R. 7 W.: 

Ap—0O to 7 inches, very dark brown (10YR 2/2) and some 
very dark grayish-brown (10YR 3/2) sandy loam; 
weak, fine, granular structure; very friable; slightly 
acid; abrupt, smooth boundary. 

B-—7 to 17 inches, brown or dark-brown (10YR 4/8) sandy 
loam; very weak, very fine, subangular blocky struc- 
ture; very friable; medium acid; abrupt, wavy 
boundary. 

IIC—17 to 42 inches, yellowish-brown (10YR 5/4 to 5/8) 
gravelly sand; single grain; loose; strongly acid. 

In the Burkhardt profile, the horizonation is very 
weak. In areas that are not eroded, the Al horizon 
ranges from very dark gray (10YR 3/1) to very dark 
brown (10YR 2/2) in color and from 6 to 10 inches in 
thickness. The B horizon is only weakly defined and 
has color values and chromas of 3 and 4. The texture 
of the A and B horizons centers on sandy loam. More 
than 15 percent of the TIC horizon is gravel. The soil 
material is leached of carbonates to a depth of 48 inches 
or more. It ranges from medium acid to strongly acid 
in the most acid part of the solum. 


Calamine Series 
In the Calamine series are soils that are poorly 
drained. These soils formed in 15 to 30 inches of medi- 
um-textured and moderately fine textured material over 
neutral, fine-textured shale. They are nearly level or 
gently sloping and are on low to high structural benches 
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and on foot slopes. The native vegetation was grasses 
and sedges tolerant of excessive wetness. 

The Calamine soils have moderately thick, dark-col- 
ored A horizons that have a texture of silt loam grading to 
silty clay loam. The silty clay loam of the i. horizons 
grades to grayish silty clay in the B. The B horizons 
developed predominantly in material weathered from 
shale, They are mottled and contain clay films. 

The Calamine soils have B horizons that are finer 
textured and have lower chroma than those of the Jac- 
win soils. Also, the B horizons of the Calamine soils 
developed mainly in material derived from shale, and 
the Jacwin soils were derived from glacial material un- 
derlain by shale. The Calamine soils, unlike the Clyde, 
have fine-textured B horizons, and their B horizons were 
derived from shale rather than from loamy, stratified 
glacial material. 

Representative profile of Calamine silty clay loam in 
a cultivated field, 245 feet north and 55 east of the SW. 
corner of the NWIASE\, sec. 7, T. 97 N., R. 9 W.: 


Ap—0 to 6 inches, black (10YR 2/1) silty clay loam to silt 
loam; weak to moderate, very fine, granular struc- 
ture; friable; neutral; abrupt, smooth boundary. 

A1—6 to 10 inches, black (N 2/0) silty clay loam; moderate, 
very fine and fine, granular structure; friable to 
firm; neutral; clear, smooth boundary. 

A8—10 to 16 inches, black (10YR 2/1 and 5Y 2/1) silty clay 
loam; moderate, very fine, subangular blocky struc- 
ture; friable; neutral; clear, wavy boundary. 

IIB21tg—16 to 23 inches, gray (5Y 5/1) and olive-gray (5Y 
4/2) heavy silty clay loam to silty clay; very weak, 
fine, prismatic structure breaking to moderate, very 
fine, subangular blocky structure; firm; thin, con- 
tinuous clay films; many fine pores; neutral; clear, 
smooth boundary. 

IIB22tg—-23 to 28 inches, dark-gray (5Y 4/1) and olive (5Y 
5/3) silty clay; common, fine, prominent, yellowish- 
brown (10YR 5/6) mottles; weak, fine, prismatic 
structure breaking to moderate, very fine, subangu- 
lar blocky structure; firm; thin, continuous clay 
films and some black (10YR 2/1) clay streaks; 
common fine pores; neutral; clear, smooth boundary. 

IIB3g—28 to 31 inches, olive-gray (5Y 5/2), light olive-gray 
(5Y 6/2), and yellowish-brown (10YR 5/6) gritty 
silty clay loam; weak, very fine, subangular blocky 
structure; friable to firm; neutral; abrupt, wavy 
boundary. ; 

IIR—31 to 48 inches, brownish-yellow (10YR 6/6) and green- 
ish-gray (5GY 6/1) heavy silty clay loam shale; 
common, fine, distinct, yellowish-brown (10YR 5/8) 
and few, medium to coarse, strong-brown (7.5YR 
5/8) mottles; massive, with some vertical cleavage; 
very firm; springy when pressed; common fine pores; 
partly neutral and partly calcareous. 


The Al horizon is black (N 2/0 to 1OYR 2/1) and 
ranges from silty clay loam to silt loam in texture and 
from 4 to 12 inches in thickness. The color is black 
(10YR 2/1) or grades to very dark gray (10YR 3/1) in 
the A38 horizon. The B horizons have hues of 2.5Y to 
5Y, values of 4 or higher, and generally chromas of 1 or 
2. The texture of the B horizons centers on silty clay. 
In places in the B horizons, there are contrasting mot- 
tles of high chroma. The profile has thin layers of grit- 
ty material above the shale in some places. The shale 
bedrock is dominantly yellowish and greenish and has 
a texture of heavy silty clay loam to clay. These soils 
are neutral in reaction, but the shale is slightly calcareous 
in places. 
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Calmar Series 

The Calmar series consists of soils that are well 
drained or moderately well drained. These soils formed 
in leached, moderately fine textured glacial sediments 
or in wind-deposited material over hard, fractured lime- 
stone. They are on uplands, topographically below areas 
of soils that are steeper and that consist of a thin cover- 
ing of soil material over limestone bedrock. Depth to 
limestone ranges from about 24 to 40 inches. The native 
vegetation was grasses. 

These soils have a thick, dark-colored A horizon of 
clay loam, and brownish B horizons that vary in thick- 
ness. The B horizons contain a few clay films. A thin 
layer of fine-textured material commonly lies above the 
limestone bedrock. 

The Calmar soils have a thicker A horizon than the 
Atkinson, Rockton, Winneshiek, and Waucoma soils, and 
the upper part of their solum is finer textured than the 
comparable part of the solum in those soils. Also, they 
lack the A2 horizon that is typical in the profiles of the 
Winneshiek and Waucoma soils. The Calmar soils have 
a thinner, finer textured solum than the Terril soils and 
a thicker solum than the Marlean soils. They have a 
finer textured A horizon than the Kenyon soils. Also, 
their B horizons vary in thickness and are underlain by 
limestone bedrock. 

Representative profile of Calmar clay loam in a per- 
manent pasture, 500 feet east and 60 feet south of the 


NE. corner of the NWIANE, sec. 2, T. 97 N., R. 9 W.:. 


Al—0O to 21 inches, very dark brown (10YR 2/2) clay loam; 
moderate, very fine, subangular blocky structure 
breaking to moderate, fine, granular structure; fri- 
able; abundant roots; slightly acid; clear, smooth 
boundary. 

Bi—21 to 26 inches, very dark grayish-brown (10YR 3/2) 
clay loam; moderate, very fine, subangular blocky 
and some moderate, fine, granular structure; fri- 
able; common, very thin, discontinuous clay films; 
slightly acid; clear, smooth boundary. 

B2t—26 to 28 inches, dark-brown (10YR 4/8 to 3/8) clay 
loam; weak, fine, prismatic structure breaking to 
moderate, very fine, subangular blocky structure; 
friable to firm; common, thin, discontinuous clay 
films; slightly acid; abrupt, wavy boundary. 

ITB3t—28 to 33 inches, dark yellowish-brown (10YR 4/4) and 
brown or dark-brown (10YR 4/3) clay; weak, fine, 
subangular blocky structure; friable to firm; weath- 
ered indurated rock; fragile fragments of rock are 
dominant; neutral, (This layer may be a paleo B 
horizon.) 

IIIR—83 inches, limestone (shaly) bedrock. 


The Calmar soils have moderate horizonation. Their 
Al horizon commonly ranges from black (10YR 2/1) to 
very dark brown (10YR 2/2) in color, but in places the 
color grades to very dark gray (10YR 8/1) with increas- 
ing depth. The Al horizon ranges from 15 to 24 inches 
in thickness. The texture of the Ai horizon ranges from 
light to heavy clay loam. 

The B horizons have values of 3 and chromas of 2 to 
3, but the values grade to 4 and 5 and the chromas grade 
to 3 and 4 with increasing depth. Colors that have a 
value of 3 occur to a depth between 20 and 30 inches. 
The hues center on 10YR to 7.5YR. The texture of the 
Bi and B2t horizons ranges from medium to heavy clay 
loam. 
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The thickness of the residuum, or ITB3t horizon, var- 
ies greatly within a short distance. That horizon is 
typically less than 6 inches thick, but it is as much as 
12 inches thick in places. The texture of the IIB3t hor- 
izon shows a distinct increase in content of clay over that 
in the horizons above it. In many places the texture of 
that horizon is clay, but the texture ranges to silty clay. 
Tho limestone bedrock is hard and is typically level bed- 
ded. In places it contains numerous vertical and hori- 
zontal fractures. Thin, interbedded shale and limestone 
make up a minor part of the substratum. In general 
these soils range from slightly acid to medium acid in 
reaction. 

Camden Series 


In the Camden series are soils that are well drained. 
These soils formed in 36 to 42 inches of medium-tex- 
tured and moderately fine textured alluvium over slight- 
ly leached, coarse-textured material. They are nearly 
level to sloping and are on stream benches and on the 
escarpments of benches. The native vegetation was trees. 

The Camden soils have a thin, moderately dark col- 
ored Al horizon of silt loam, a distinct A2 horizon that 
also has a texture of silt loam, and moderately fine tex- 
tured B horizons developed in silty and loamy material. 
The alluvium is predominantly silty, but a layer of 
loamy material lies below the silty material and above 
the sand and gravel. 

The Camden soils have a thicker solum than the Bixby 
soils, and they also have less sand in the upper part of 
their solum than the Bixby soils. The Camden soils 
have thinner, more variable B horizons than the Bert- 
rand soils. Also, unlike the Bertrand and Fayette soils, 
they have leached sand and gravel below a depth of 36 
to 42 inches. They contain more sand than the Fayette 
soils. The Camden soils have a lower content of sand 
than do the deep Sattre soils. Also, they have a lighter 
colored, thinner Al horizon than those soils, and they 
have a more distinct A2 horizon in most places. 

Camden soils form a biosequence with the deep Wanu- 
kegan soils, which are Brunizems, and with the deep 
Sattre soils, which are Gray-Brown Podzolic soils inter- 
grading toward Brunizems. 

Representative profile of Camden silt loam in a 
meadow, 265 feet SW. along a road that leads from the 
western edge of Siewers Spring Fish Hatchery, then 40 
feet southeast of the road right-of-way in the SWY%4 
NW1I4SW, sec. 27, T. 98 N., R. 8 W.: 

Ap—O to 8 inches, dark gray (10YR 4/1) and some very dark 
gray (10YR 3/1) silt loam (less than 10 percent 
sand); material has slightly higher chroma if 
kneaded; weak, thin, platy structure and fine granu- 
lar structure; friable; neutral; clear, smooth bound- 
ary. 

A2--8 to 12 inches, silt loam; ped exteriors very dark gray- 
ish brown (10YR 3/2) and dark grayish brown 
(10Y¥R 4/2); ped interiors dark brown or brown 
(10Y¥R 4/3); weak, thin, platy structure; friable; 
common very dark gray (10YR 38/1) worm casts; 
neutral; clear, smooth boundary. 

Bi—12 to 19 inches, silt loam; ped exteriors dark brown or 
brown (10YR 4/3); ped interiors yellowish brown 
(10YR 5/4); weak, fine, subangular blocky struc- 


ture; friable; few fine concretions of black oxide; 
neutral; gradual, smooth boundary. 
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B21—19 to 25 inches, heavy silt loam (estimated 15 to 20 per- 
cent fine sand) ; ped exteriors dark brown or brown 
(10¥R 4/8); ped interiors yellowish brown (10YR 
5/4); moderate, medium, subangular blocky struc- 
ture; friable; on the peds are discontinuous coats of 
grainy material that are gray (10YR 6/1) when 
dry; neutral; gradual, smooth boundary. 

B22t—25 to 30 inches, yellowish-brown (10YR 5/4) light 
gritty silty clay loam; moderate, medium, subangular 
blocky structure; friable; thin, discontinuous clay 
films; on the peds are discontinuous coats of grainy 
material that is gray (10YR 6/1) when dry; medium 
acid; clear, smooth boundary. 

B3t—30 to 39 inches, dark yellowish-brown (JOYR 4/4) 
sandy clay loam; weak, coarse, subangular blocky 
structure; friable; slight concentration of flat lime- 
stone fragments at the top of this horizon; con- 
tains some pebbles %4 to 1 inch in diameter; some 
clay flows in pores; on the peds are discontinuous 
coats of grainy material that is gray (J0YR 6/1) 
when dry; medium acid; clear, smooth boundary. 

39 to 60 inches, yellowish-brown (10YR 5/4) loamy 
sand; few dark yellowish-brown (10YR 4/4) balls 
that stick together mixed within the horizon; single 
grain; very friable to loose; slight concentration of 
flat limestone fragments and pebbles % to % inch 
in diameter at the top of horizon; between a depth 
of 49 and 50 inches, a dark yellowish-brown (10YR 
3/4) iron band that shows a slight increase in clay; 
slightly acid. 
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The horizonation in the Camden profile ranges from 
moderate to strong. The Al horizon ranges from 2 to 
4 inches in thickness and from very dark gray (10YR 
3/1) to very dark grayish brown (10YR 3/2) in color. 
In areas that have been cultivated or that are eroded, 
the color of the surface layer ranges from dark gray 
(10YR 4/1) to dark grayish brown (10YR 4/2). The 
A2 horizon ranges from 4 to 8 inches in thickness and 
from dark grayish brown (10YR 4/2) to brown or dark 
brown (10YR 4/3) in color. The A2 horizon is absent 
in some eroded areas, and in many places it is mixed 
with the surface soil. The A horizons have a texture of 
silt loam. 

The texture in the part of the B horizons that con- 
tains the most clay is light silty clay loam. The B hor- 
izons developed in silty and loamy, moderately fine 
textured material. Grainy coats and clay fills or clay 
films are evident in places in the B horizons. The 
coarse-textured underlying material consists of fine to 
medium sand and some gravel. In places fragments of 
limestone occur. The most acid part of the solum is me- 
dium acid, but in many places the coarse-textured under- 
lying material is only slightly acid. 


Yaneek Series 


Calcareous, somewhat poorly drained, light-colored soils 
that formed in stratified alluvial sediments, predominantly 
of silt loam, are in the Caneek series. ‘These soils are on 
the parts of first bottoms where recent calcareous sedi- 
ments have been deposited. The alluvium originated 
mainly from areas of soils of the Gray-Brown Podzolic 
great soil group that were derived from loess. The na- 
tive vegetation was variable. Apparently, it had no 
influence on the development of the soils. 

In these soils the sediments of recent, calcareous silt 
loam are typically about 144 to 3 feet thick and are 
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stratified. This material is light colored and is slightly 
mottled, especially around old root channels. In most 
places a buried, medium-textured or moderately fine tex- 
tured soil is at a depth of 18 to 36 inches. 

The Caneek soils resemble the Dorchester soils, but 
they have more grayish hues and have mottles in the 
stratified material. They are lighter colored than the 
Lawson, Kennebec, and Huntsville soils. Also, unlike 
those soils, they are stratified and are calcareous. The 
Caneek soils are calcareous and are more mottled than 
the Arenzville soils. 

The Caneek soils form a hydrosequence with the Dor- 
chester soils, which are moderately well drained. 

Representative profile of Caneek silt loam in a perma- 
nent pasture, in the center of E1ANE\, sec. 15, T. 99 N., 
R. 8 W.: 

C1—0O to 15 inches, dark grayish-brown (10YR 4/2) silt 
loam; common, fine, prominent, dark reddish-brown 
(2.5YR 3/4) mottles closely associated with old 
roots; weak, fine, granular structure; friable; cal- 
careous; clear, smooth boundary. 

C2—15 to 32 inches, mixed dark grayish-brown (10YR 4/2), 
dark-gray (5Y, 4/1), and olive-gray (5Y 5/2) silt 
loam; common, fine, prominent, dark reddish-brown 
(2.5YR 3/4) and red (2.5Y¥YR 4/6) mottles closely 
associated with old roots; very weak, thin, platy 
and very weak, very fine, subangular blocky struc- 
ture; friable; distinetly stratified; mildly alkaline, 
but contains some thin layers of calcareous material ; 
abrupt, smooth boundary. 

ITA1b—32 to 50 inches, black (10YR 2/1) silt loam; com- 
mon, fine, prominent, red (2.5YR 4/6) mottles; weak, 
very fine, subangular blocky structure breaking to 
weak, fine, granular structure; friable; neutral. 

In the upper horizons of relatively recent, calcareous, 
stratified sediments, the color of the matrix is commonly 
dark gray (10YR 4/1) and dark grayish brown (10YR 
4/2). The range of colors includes hues of 5Y, however, 
with values of 4 and 5 and chromas of 1 and 2. Red- 
dish mottles, mainly near old root channels, are common 
in these sediments. The texture is generally silt loam, 
but it ranges to light silty clay loam. 

In many places a dark-colored buried soil that has a 
texture of silt loam to light silty clay loam is at a depth 
between 114 and 3 feet. This underlying soil lacks red- 
dish mottles in some places. In some areas above a depth 
of 4 feet, the profile contains very thin lenses of soil 
material that is coarser textured than silt loam. In 
much of the acreage, the soil material is calcareous to a 
depth of 18 to 36 inches and the buried soil is neutral 
te slightly acid. 

Canoe Series 


In the Canoe series are soils that are somewhat poorly 
drained. These soils formed in 40 inches or more of 
silty alluvium that is low in content of sand and that is 
underlain by leached sand. They are nearly level or 
gently sloping and are on benches that lie above the 
flood plains of rivers. The native vegetation was trees 
and prairie grasses. 

The Canoe soils have a thin to moderately thick, dark- 
colored Ai horizon that has a texture of silt loam. They 
also have thin, indistinct A2 horizons and weakly de- 
fined, mottled B horizons of silt loam to silty clay loam 
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that vary in thickness. 
root channels or pores. 

The solum of the Canoe soils is less variable in thick- 
ness than that of the Hayfield soils, and unlike the Row- 
ley soils, the Canoe soils have an A2 horizon. They 
have a darker, thicker Al horizon than the Bertrand 
soils. Unlike the Bertrand soils, they have chromas of 1 
and 2 in the upper B horizons. 

The Canoe soils have weaker horizonation, less clay 
in the B horizons, and more variable B/C clay ratios 
than the Atterberry soils. Also, they have an A2 hori- 
zon that is more variable in thickness and have a more 
variable content of sand than the Atterberry soils, and 
they were derived from silty alluvium instead of loess. 

The Canoe soils are the intermediate members of the 
biosequence that includes the Rowley soils, which are 
Brunizems. They are also the somewhat poorly drained 
analogs of the Festina soils, which are well drained. 

Representative profile of Canoe silt loam, 580 feet 
west and 144 feet north of a fence line bordering a 
permanent pasture in the SW14SE%, sec. 24, T. 99 N., 
R. 8 W.: 

Ap—0O to 8 inches, very dark grayish-brown (10YR 3/2) silt 


loam; cloddy, breaking to weak, fine, granular struc- 
ture; friable; medium acid; abrupt, smooth bound- 


Some clay fills are evident in 


ary. 

A21—8 to 12 inches, mixed very dark grayish-brown (10YR 
8/2) and dark grayish-brown (10YR 4/2) silt loam; 
weak, medium, platy structure; friable; few, fine, 
soft, dark reddish-brown (5YR 3/2) and dark- 
brown (7.5XYR 3/2) oxides; medium acid; clear, 
smooth boundary. 

A22—-12 to 18 inches, dark grayish-brown (10YR 4/2) silt 
loam; same color if kneaded; few, fine, distinct mot- 
tles of yellowish brown (10YR 5/4); weak, medium, 
platy structure; friable; nearly continuous coats of 
grainy material that is light brownish gray (10YR 
6/2) when dry; few, very fine, soft concretions of 
a dark reddish-brown (5Y¥R 3/2) and dark-brown 
to brown (7.5YR 4/4) oxide; strongly acid; clear, 
wavy boundary. 

A23—18 to 23 inches, grayish-brown (10YR 5/2) silt loam; 
brown (10YR 5/3) if kneaded; many, fine, faint 
mottles of yellowish brown (10YR 5/4); moderate, 
medium, platy structure; friable; on the peds are 
discontinuous silt coats that are light gray (10YR 
7/2) when dry; few, fine, soft, dark-brown (7.5YR 
3/2) oxides; strongly acid; gradual, smooth bound- 


ary. 

Bi—23 to 30 inches, silt loam; grayish-brown (10YR 5/2) 
ped exteriors; mottled grayish-brown (10YR 5/2) 
and yellowish-brown (10YR 5/4) interiors; brown 
(IOYR 5/8) if kneaded; moderate, medium, subangu- 
lar blocky structure; friable; contains discontinuous 
silt coats and oxides like those in A283 horizon: 
strongly acid; gradual, smooth boundary, 

B21—30 to 40 inches, silt loam; colors like those of B1 hori- 
zon; weak, fine, prismatic structure breaking to 
weak, medium, subangular blocky structure; friable 
to firm; on the prisms are nearly continuous silt 
coats that are gray (10YR 7/1) when dry; on the 
blocky peds are nearly continuous silt coats that are 
gray (10YR 7/2) when dry; contains oxides like those 
in A238 and B1 horizons; strongly acid; gradual, 
smooth boundary. 

B22t--40 to 49 inches, mottled gray (SY 5/1) and dark yel- 
lowish-brown (10YR 4/4) silty clay loam; grayish 
brown (2.5Y 5/2) if kneaded; weak, fine, prismatic 
structure; friable to firm; common, black, clay-filled 
old channels; contains oxides like those in A238, 
Bl, and B21 horizons; medium acid; gradual, smooth 
poundary. 
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B3—49 to 60 inches, mottled gray (SY 5/1) and olive-gray 
(5Y 5/2) silt loam; olive gray (5Y 5/2) if kneaded; 
few, fine, distinct mottles of olive brown (2.5Y 4/4) 
and light olive brown (2.5Y 5/6); weak, medium, 
prismatic structure; friable to firm, common, very 
fine, soft oxides of dark reddish brown (5YR 3/2) 
and dark brown to brown (7.5YR 4/4) ; slightly acid; 
gradual, smooth boundary. 

C1—60 to 72 inches, light olive-gray (SY 6/2) silt loam; few, 
medium, distinct mottles of light olive brown (2.5¥ 
5/6) ; massive; friable; contains oxides like those in 
B83 horizon; slightly acid; abrupt, smooth boundary. 

O2—%2 to 82 inches, gray (5Y 5/1) loam; massive: friable; 
contains oxides like those in B3 and Cl horizons; 
neutral; clear, smooth boundary. 

C3—82 to 90 inches, olive-gray (SY 5/2) sandy loam con- 
taining coarse fragments of chert; common, fine to 
medium, dark yellowish-brown (10YR 4/4) and yel- 
lowish-brown (10YR 5/6) mottles; olive gray (5Y 
5/2) if kneaded; massive; friable; neutral. 

The Al horizon generally has a texture of silt loam. 
It ranges from 10YR 3/1 to 10YR 3/2 in color and 
from 6 to 10 inches in thickness. In places, however, 
a layer of silt loam that has a color of 10YR 4/2 has 
been deposited. In most places the A2 horizon is dis- 
tinct, has a color that is predominantly 10YR 4/2, and 
has platy structure. The combined thickness of the A2 
horizons ranges from 8 to 18 inches, and depth to the B1 
horizon ranges from 20 to 24 inches, The content of clay 
in the A horizons is commonly between 15 and 25 percent. 

Grayish-brown silt coats are common in the B hori- 
zons. In many places the boundary between the A283 
and B1 horizons is gradual and indistinct. The B2 hori- 
zons generally have a texture of heavy silt loam or silty 
clay loam. They include, however, thin layers that con- 
tain the maximum amount of clay or that have a con- 
tent of clay as high as 30 percent. The part of the pro- 
file that contains the maximum amount. of clay is at 
variable depths. In many places it is below a depth of 
30 inches. In some places the depth does not correspond 
to that of the horizon of maximum structural develop- 
ment. 

The colors in the B horizons are centered on 2.5Y 4/2 
and 25Y 5/2, and the interiors of the peds in those 
horizons are mottled and have chromas of 3 and 4. In 
the lower B horizon, the content of clay decreases as the 
content of sand increases. Stratification of the coarse 
and fine silts is apparent in the uppermost 40 inches of 
the solum, and stratification of the sand occurs at a depth 
between 40 and 60 inches. The reaction of the upper B 
horizon is typically medium acid to strongly acid, but 
reaction is variable in the lower B horizons. 


Chaseburg Series 


In the Chaseburg series are well-drained soils that 
have a thick, light-colored surface layer and weak hori- 
zonation. These soils formed in alluvium that has a 
texture of silt loam. They are nearly level or gently 
sloping and are at the base of areas of uplands and in up- 
land drainageways. The native vegetation was trees, but 
the vegetation had little influence on the development of 
the soil profile. 

These soils have thickened, light-colored A horizons 
and very weakly defined B horizons of brown and 
yellowish-brown silt loam. Silt coats are evident on 
the peds in the B horizons. 
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The Chaseburg soils are not calcareous like the Dor- 
chester soils, and they have recognizable B horizons. 
They are similar to the Arenzville soils but are less 
stratified, have B horizons, and do not have a dark- 
colored, buried A horizon below a depth of 20 inches. 
The Chaseburg soils have lighter colored A horizons 
than the Huntsville soils. They are not calcareous like 
the Caneek soils. Unlike those soils, they have B hori- 
“zons and have chromas of 3 or higher at a depth of 30 
inches or below. The Chaseburg soils have a thicker Al 
horizon and less well defined B horizons than the Fay- 
ette soils. . 

Representative profile of Chaseburg silt loam in a 
cultivated field, 620 feet west of bridge on east-west 
road near the center of the NE14,SE1,4 sec. 2 T., 97 N., 
R.7 W. 

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) and some 
dark gray (10YR 4/1) and very dark gray (10YR 
3/1) silt loam; weak granular structure; very fri- 
able; neutral; abrupt, smooth boundary. 

A2—7 to 34 inches, dark grayish-brown (10YR 4/2) and 
some very dark gray (10YR 3/1), very dark grayish- 
brown (10YR 3/2), and brown (10YR 5/8) silt 
loam; weak, thin, platy structure breaking to very 
weak, very fine, subangular blocky structure; fri- 
able; light grayish-brown (10YR 6/2) silt coats 
oriented on plates; neutral; clear, smooth boundary. 

Bit--34 to 40 inches, brown or dark-brown (10YR 4/3) 
heavy silt loam; very weak, very fine, subangular 
blocky structure; friable; thin, discontinuous, light- 
gray silt coats on peds; neutral; clear, smooth 
boundary. 

B2t—40 to 48 inches, yellowish-brown (10YR 5/4) heavy 
silt loam; weak, very fine, subangular blocky struc- 
ture; friable; thin, discontinuous, light-gray silt 
coats on peds; neutral, 

. The combined thickness of the A horizons ranges from 
20 to 36 inches, and those horizons are predominantly 
dark grayish brown (10YR 4/2), In some places part 
of the surface layer consists of recently deposited sedi- 
ments, Platy structure is common in places in the A 
horizons. The A2 and B horizons contain silt coats. The 
texture of the B horizons centers on heavy silt loam. 
The B horizons have color values of 4 or higher and 
chromas of 3 or higher. In some places fine mottles 
oceur below a depth of 40 inches, These soils range from 
slightly acid to neutral in reaction. 


Chelsea Series 


The Chelsea series consists of excessively drained soils 
that formed in fine and medium sands, primarily of 
eolian origin. These soils are gently sloping and are on 
upland highs or ridgetops, side slopes, and stream bench- 
es. The native vegetation was trees. 

The Chelsea soils have a thin, moderately dark colored 
to light-colored A1 horizon of light loamy fine sand, 
and zones of brown or dark-brown loamy sand and sand 
that are considered B horizons. The C horizons con- 
tain very thin, horizontal iron bands. 

The Chelsea soils have a lighter colored, thinner Al 
horizon than the Hagener soils. They have a texture 
of loamy sand or sand instead of sandy loam like the 
Lamont soils. Also, unlike the Lamont soils, which have 
B2 horizons of loam to sandy loam, they have no tex- 
tural B horizon. The Chelsea soils are coarser textured 
and have a lighter colored surface layer than the Dick- 
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inson soils. They have a lighter colored Al horizon 
than the Backbone soils and the till subsoil variant of 
the Lamont series, and unlike those soils, they have a 
coarse texture to a depth of 42 inches or more. 

Representative profile of Chelsea loamy fine sand, in 
a cultivated field reached by going from the point where 
the road crosses the western edge of the SWI4NE4 
sec, 13, T. 98 N., R. 8 W., along a fence 80 feet to the 
north, then 20 feet east toward road: 


Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) loamy 
fine sand with some brown or dark brown (10YR 
4/3) and some very dark gray (10YR 3/1); very 
weak, very thin, platy structure; loose; slightly 
acid; abrupt, smooth boundary. 

B1—10 to 11 inches, brown or dark-brown (10YR 4/3) loamy 
sand; single grain; loose; some mixing of darker 
colored peds by rodents; slightly acid; clear, smooth 
boundary. 

B2—11 to 19 inches, brown or dark-brown (10YR 4/3) and 
some dark-brown (1O0YR 3/8) and dark grayish- 
brown (10YR 4/2) loamy sand; single grain; loose; 
dark-brown coloring is iron stains; some mixing cr 
darker colored peds by rodents; medium acid; clear, 
smooth boundary. 

B8—19 to 24 inches, brown or dark-brown (10YR 4/8) and 
yellowish-brown (10YR 5/4) sand; single grain; 
loose; slightly acid; clear, smooth boundary. 

C1—24 to 87 inches, yellowish-brown (10YR 5/4) and some 
brown or dark-brown (10YR 4/3) sand; single 


grain; loose; very few pebble-size fragments of 
chert or limestone; slightly acid; clear, smooth 
boundary. 


C2—87 to 48 inches, yellowish-brown (JOYR 5/4) and light 
yellowish-brown (10YR 6/4) sand; single grain; 
one very thin, dark reddish-brown (5YR 3/3) iron 
band; loose; a few pebble-size fragments of chert 
or limestone; slightly acid; clear, smooth boundary. 

C3—48 to 58 inches, light yellowish-brown (10YR 5/4) and 
some very pale brown (10YR 7/4) sand; single 
grain; loose; very few pebble-size fragments of chert 

: or limestone; slightly acid. 

The thickness and color of the A horizon vary. In 
some undisturbed sites, the Al horizon is 2 to 4 inches 
thick and is very dark gray (10YR 3/1) to very dark 
grayish brown (10YR 3/2). In most places, however, 
these soils have a dark grayish-brown (10YR 4/2) sur- 
face layer. A zone that is browner than the surface 
layer lies below the A horizon. These soils have a tex- 
ture of loamy sand to sand to a depth of 42 inches or 
more, In some places bedrock or medium-textured gla- 
cial till is below that depth. The sand size is predomi- 
nantly fine. 

The C horizons have color values of 5 or higher and 
chromas of 4 or ligher. Very thin, dark-brown and 
dark reddish-brown, horizontal iron bands are below a 
depth of 30 inches, or in the C horizons. The texture 
of these bands ranges from loamy sand to sandy loam. 
These soils range from medium acid to slightly acid in 


reaction. 
Clyde Series 


The Clyde series consists of soils that are poorly 
drained or very poorly drained. These soils developed 
in moderately fine textured, reworked glacial material 
containing pockets and thin lenses of sand and silt. A 
pebble band separates this material from the underlying 
glacial till. The soils are in slightly concave, moder- 
ately broad drainageways in the uplands and are at the 
base of sloping areas of uplands that grade to broad 
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drainageways. The native vegetation was grasses and 
sedges that are tolerant of excessive wetness. ; 

The Clyde soils have a thick, dark-colored A1 hori- 
zon and gleyed B horizons that contain strata of silty 
and sandy material. They have glacial stones and boul- 
ders on the surface and in the solum. Loam to clay loam 
till is below a depth of 36 inches. 

The Clyde soils have more gleyed B horizons than the 
Floyd soils, and their B horizons have a chroma of 1 
and values of 4 or higher. The Clyde soils contain 
stones and boulders and have a higher content of sand 
than the Otter and Ossian soils, which formed in silty 
alluvium, They have a higher content of clay than the 
Ossian. soils. 

The Clyde soils form a hydrosequence with the Floyd 
soils, which are somewhat poorly drained. 

Representative profile of Clyde silt loam in a perma- 
nent pasture, 215 feet north and 35 feet east of the SE. 
corner of the NE1Z,NW1, sec. 5, T. 96 N., R. 10 W.: 


Al—O to 11 inches, black (N 2/0) and some very dark gray 
(10YR 3/1) gritty silt loam; weak, very fine, sub- 
angular blocky structure breaking to granular struc- 
ture; friable; abundant roots; few dark reddish- 
brown organic iron stains; neutral; clear, smooth 
boundary, 

A8—11 to 22 inches, black (10YR 2/1) grading to very dark 
gray (10YR 3/1 or 5¥ 3/1) loam and some dark- 
gray (5Y 4/1) peds in lower part; very weak, me- 
dium and coarse, subangular blocky structure break- 
ing to weak, very fine, subangular blocky structure; 
friable; some dark reddish-brown (5YR 38/4) iron 
stains; water table at a depth of 19 inches; neutral; 
clear, wavy boundary. 

Blg—22 to 27 inches, mottled gray (5Y 6/1), strong-brown 
(7.5YR 5/8), and yellowish-red (5YR 4/8) silt loam; 
below free water table; structure not determined ; 
friable; neutral; clear, smooth boundary. 

B2g—27 to 33 inches, mottled gray (5Y 6/1), strong-brown 
(75¥R 5/8), and yellowish-red (5YR 4/8) loam; 
neutral; clear, wavy boundary. 

IIC1lg—33 to 38 inches, gray (5Y 5/1) to olive-gray (5Y 5/2) 
and yellowish-brown (10YR 5/4) cobbly sandy loam ; 
very friable; pebble band containing cobbles up to 
8 inches in diameter; abrupt, smooth boundary. 

IIC2g—88 to 56 inches, mottled gray (5Y 5/1 and 5/0) and 
strong-brown (7.5YR 5/8) clay loam containing some 
stones and pebbles; friable to firm; neutral; cal- 
careous at a depth of 56 inches. 


The texture of the surface horizon is dominantly silt 
loam, but the range of texture includes loam, silty clay 
loam, and clay loam. The A horizons are generally 
black (N 2/0 to 10YR 2/1), but their colors have a 
value of 38 and chroma of 1 to a depth of 24 inches in 
places. 

The B horizons are moderately fine textured for the 
most part, but they contain thin layers of moderately 
coarse textured and coarse textured material in places. 
The B and C horizons are strongly gleyed and have a hue 
of 5Y, values of 4 and higher, and chromas of 1. Be- 
low the A horizon is strong-brown and yellowish-brown 
mottling. 

The solum formed in pedisediment, local alluvium, or 
reworked glacial till, and a pebble band separates this 
material from the underlying glacial till in many places. 
Depth to the glacial till ranges from 30 to 60 inches. 
The solum is friable to firm. These soils range from 
neutral to slightly acid in reaction. In places calcare- 
ous material is below a depth of 42 inches. 
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Coggon Series 


In the Coggon series are soils that are moderately 
well drained. These soils formed in 14 to 24 inches of 
material that has a texture of loam and is underlain by 
loam to clay loam glacial till. They are gently sloping 
to sloping and are on convex upland highs, ridgetops, 
and side slopes. The native vegetation was trees, 

The Coggon soils have a thin, moderately dark colored 
loam Al horizon; a distinct, light-colored loam AQ 
horizon; and B horizons developed in reworked material 
and glacial till. The upper B horizons contain a pebble 
band, and cobbles and pebbles are common in the solum. 
The underlying glacial till is friable to firm. In the 
lower B horizons, the ped interiors and ped exteriors 
have somewhat contrasting colors. Clay films are evident. 

The Coggon soils have more contrasting interior and 
exterior colors in the lower B horizon than the Renova 
soils, and they also are slightly mottled and have gray 
colors below a depth of 30 inches. They have a thinner, 
less dark colored Ai horizon than the Bassett and 
Racine soils. 

The solum of the Coggon soils developed in loam ma- 
terial and glacial till, unlike that of the Orwood soils, 
which developed in medium-textured, wind-deposited 
material. Also, the Coggon soils have a lighter colored, 
thinner Al horizon and a more clearly defined A2 hori- 
zon than the Orwood soils. The Coggon soils formed 
in a layer of glacial material that is more than 42 inches 
thick. This is in contrast to the Whalan soils, which 
have B horizons of variable thickness that are underlain 
uniformly by limestone bedrock or by bedrock residuum 
and limestone. 

The Coggon soils form a biosequence with the Bassett 
soils, which are in the Gray-Brown Podzolic great soil 
group but are intergrading toward Brunizems, and 
with the Kenyon soils, which are Brunizems. 

Representative profile of Coggon loam in a cultivated 
field, 575 feet west and 120 feet south of the NE. corner 
of the SWI4SE\, sec. 14, T. 96 N., R. 9 W.: 

Ap—O to 6 inches, about 80 percent dark-gray (10YR 4/1) 
and 20 percent dark grayish-brown (10YR 4/2) 
loam; weak, very fine, granular structure; friable; 
neutral; abrupt, smooth boundary. 

A2—6 to 10 inches, dark grayish-brown (10YR 4/2) and 
brown to dark-brown (10YR 4/3) loam; weak, thin, 
platy structure breaking to weak, very fine, sub- 
angular blocky structure; friable; some very dark 
grayish-brown (10YR 3/2) ped coats; medium acid; 
clear, smooth boundary. 

Bit—10 to 15 inches, sandy clay loam; brown or dark- 
brown (10YR 4/3) ped exteriors; dark yellowish- 
brown (10YR 4/4) ped interiors; few, fine, distinct, 
yellowish-brown (10YR 5/8) mottles; very weak, 
fine, prismatic structure breaking to weak, moderate 
and fine, subangular blocky structure; few, thin, 
discontinuous clay films; friable; strongly acid; 
elear, smooth boundary. 

IIB21it—15 to 22 inches, sandy clay loam containing some 
pebbles; brown or dark-brown (10YR 4/8) ped ex- 
teriors; yellowish-brown (10YR 5/6) ped interiors; 
medium, fine, prismatic structure breaking to weak, 
fine, subangular blocky structure; friable to firm; 
pebble band in this layer; thin, discontinuous, dark- 


brown (7.5YR 3/2) clay films; very strongly acid; 
clear, smooth boundary. 
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JIIB22t—22 to 31 inches, dark-brown (7.5YR 4/4) and some 
light olive-brown (2.5Y 5/4) sandy clay loam con- 
taining some stones and pebbles; moderate, fine and 
medium, prismatic structure breaking to weak, fine 
and very fine, subangular blocky structure; friable; 
thin, brown (10YR 5/3) to olive (5¥ 5/3), sandy 
prism coatings and few, fine, prominent, dark-brown 
(7.5YR 4/4) mottles on the prism surfaces; thin, dis- 
continuous clay films on the blocky structural peds; 
strongly acid; clear, smooth boundary. 

IIB23t—81 to 40 inches, grayish-brown (2.5Y 5/2) and dark 
yellowish-brown (JOYR 4/4) sandy clay loam con- 
taining some stones and pebbles; moderate, fine, 
prismatic structure breaking to weak, fine and very 
fine, subangular blocky structure; friable to firm; 
thin, light brownish-gray (2.5Y 6/2) to light olive- 
gray (5Y 6/2), sandy prism coatings; few, thin, dis- 
continuous clay films; many oxide concretions; 
strongly acid; clear, smooth boundary. 

IIB3t—40 to 44 inches, olive-gray (5Y 5/2) and dark yel- 
lowish-brown (10YR 4/4) loam containing some 
pebbles; moderate, fine and medium, prismatic struc- 
ture breaking to very weak, fine, subangular blocky 
structure ; friable to firm; thin, gray (5Y 6/1) prism 
coatings; many concretions of an oxide; common 
black (10YR 2/1) clay accumulations in root chan- 
nels or pores; strongly acid. 

The Coggon soils have an A1 horizon that ranges 
from 2 to 4 inches in thickness and from very dark 
gray (10YR 3/1) to very dark grayish brown (10YR 
3/2) in color. In many cultivated areas, the plow layer 
is partly dark gray (10YR 4/1) and partly dark gray- 
ish brown (10YR 4/2). The A2 horizon ranges from 4 
to 8 inches in thickness and from dark grayish brown 
(10¥R 4/2) to brown or dark brown (10YR 4/3) in 
color. The A horizons generally have a texture of loam, 
but the texture ranges to gritty silt loam in places. 

Depth to the pebble band ranges from 14 to 24 inches. 
In places the lower B horizon contains thin, grayish 
sand coats. ‘The texture of the B horizons ranges from 
loam to clay loam, but a texture of sandy clay loam is 
common. In places the upper B horizon contains a few 
fine mottles of high chroma, and grayish mottles occur 
below a depth of 80 inches in some places. Cobbles and 
pebbles are common in the soil material derived from 
glacial till. The reaction of these soils ranges from 
strongly acid to very strongly acid in the most acid part 
of the solum. 

Colo Series 


In the Colo series are poorly drained soils that formed 
in moderately fine textured alluvium. These soils are 
nearly level and occur on first bottoms in a complex 
pattern with the Otter soils. The native vegetation was 
prairie grasses and sedges that tolerate excessive wet- 
ness, 

The Colo soils have very thick, dark-colored A hori- 
zons of silt loam that grades to silty clay loam. They 
have color values of 3 or less and chromas of 1 to a 
depth of 40 inches or more. The B horizons consist of 
gleyed silty clay loam, and they are mottled below a 
depth of 40 inches in many places. In places stratified 
coarse-textured material is below a depth of 48 inches. 

The Colo soils are finer textured than the Otter soils. 
They are also finer textured than the Spillville and 
Kennebec soils, and unlike those soils, they are gleyed. 
The Colo soils have finer textured B horizons than the 
Ossian soils, and unlike the Ossian soils, they have 
chromas of 3 or less to a depth of 40 inches. 
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Representative profile of Colo silt loam in.a perma- 
nent pasture, sec. 7, T. 98 N., R. 9 W. (Can be reached 
by going from SE. corner of section, north to creek 
bank, and 40 feet west on the south bank of the creek.) : 

Al1l—O to 16 inches, black (10YR 2/1) gritty silt loam; very 
weak, very fine, subangular blocky structure break- 
ing to very fine granular structure; friable; neutral; 
clear, smooth boundary. 

A12—16 to 22 inches, black (10YR 2/1) gritty silt loam to 
silty clay loam; weak, very fine, subangular blocky 
structure; friable; neutral; clear, smooth boundary. 

A13—22 to 34 inches, black (N 2/0 and 10YR 2/1) gritty 
silty clay loam; moderate, very fine, subangular 
blocky structure; friable; neutral; clear, wavy bound- 


ary. 

Bi—34 to 41 inches, very dark gray (10YR to 5Y¥ 3/1) and 
dark gray (5YR 4/1) silty clay loam; moderate, very 
fine, subangular blocky structure; friable to firm; 
shiny ped coats; neutral; clear, wavy boundary. 

B2g—41 to 46 inches, olive-gray (5Y 5/2) and some yellow- 
ish-red (5YR 4/8) silty clay loam; moderate, very 
fine, subangular blocky structure; friable to firm; 
neutral; clear, smooth boundary. 

B38g—46 to 52 inches, gray (5Y 5/1 and 5Y 6/1) silty clay 
loam; massive with some vertical cleavage; friable 
to firm; neutral; abrupt, wavy boundary. 

IIC—52 inches, gravelly sandy material. 

The combined A horizons range from 20 to 36 inches 
in thickness. The color of those horizons is black 
(N 2/0 to 10YR 2/1) grading to very dark gray (10YR 
3/1). Colors that have a value of 3 or less and a 
chroma of 1 extend to a depth of 40 inches or more. 
The Ail horizon ranges from 12 to 18 inches in thick- 
ness. 

The lower B horizons are gleyed and range from 
medium or light silty clay loam to clay loam in texture. 
In many places the B horizons have moderate structure, 
but genetic development is weak. In places some 
mottling occurs below a depth of 40 inches. In places 
below a depth of 40 inches, the soil material consists of 
stratified silty or loamy material. Thin layers of 
gravel or sand occur in places below a depth of 48 
inches. These soils range from slightly acid to neutral 
in reaction. 

Curran Series ® 


The Curran series consists of somewhat poorly 
drained soils that formed in medium-textured and 
moderately fine textured, silty alluvium. These soils are 
on the nearly level or flat parts of low benches along 
the major rivers and their tributaries. The native vege- 
tation was trees. 

These soils have a thin, moderately dark colored Al 
horizon of silt loam; distinct, moderately thick A2 
horizons, also of silt loam; and B horizons of silt loam 
and mottled silty clay loam. Grainy coats and clay 
films or accumulations of. clay are evident in places in 
the B horizons. 

In many places the Curran soils have a thinner, less 
dark-colored Al horizon and a thicker, more distinct 
A®2 horizon than the Canoe soils. The Canoe soils, un- 
like the Bertrand, are mottled, and they also have lower 
chroma in the B horizons. In contrast to the Rowley 


* Because of their small acreage, Curran soils are not mapped 
separately in Winneshiek County but are mapped with Canoe silt 
loam. On the soil map, they are indicated by the symbol for wet 
spots. 
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soils, they have a distinct A2 horizon. The Curran 
soils have a thinner Al horizon than the Hayfield soils. 
They also have B horizons that are less variable in 
thickness, and a thicker solum that contains less sand. 
In most places coarse-textured material is below a depth 
of 48 inches. 

The Curran soils form a biosequence with the Rowley 
soils, which are in the “Brunizem great soil group, and 
with the Canoe soils, which are in the Gray-Brown Pod- 
zolic great soil group but are intergrading toward 
Brunizems, 

Representative profile of Curran silt loam in a culti- 
vated field, 40 feet east of the east road fence and 12 feet 
from the north boundary fence in the NENW, sec. 
36, T. 99 N., R. 9 W.: 


Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) and some 
very dark gray (10YR 3/1) silt loam; weak, fine, 
granular structure; friable; neutral; abrupt, smooth 
boundary. 

A21—8 to 10 inches, gray to light-gray (10YR to 5Y 6/1) 
silt loam; some dark-brown to brown (7.5YR 4/4) 
mottles or concretions of an oxide; weak, thin, platy 
structure; friable; common fine pinhole pores; very 
fine sand or silt coats on some plates; neutral; clear, 
smooth boundary. 

A22—10 to 15 inches, light brownish-gray (2.5Y 6/2) silt 
loam; some strong-brown (7.5YR 5/6) mottles or 
concretions of an oxide; weak, thin, platy structure; 
friable; common fine pinhole pores; common very 
fine sand or silt coats on the plates; neutral; clear, 
smooth boundary. 

Bli—15 to 22 inches, mottled light brownish-gray (2.5Y 6/2) 
and dark-brown to brown (7.5YR 4/4) silt loam; 
weak, very fine, subangular blocky structure; friable; 
common very fine sand or silt coats; neutral; clear, 
smooth boundary. 

B12—22 to 29 inches, mottled light brownish-gray (2.5Y 6/2) 
and dark yellowish-brown (10YR 4/4) silt loam; 
weak, very fine, subangular blocky structure; fri- 
able; common very fine sand or silt coats; neutral; 
abrupt, smooth boundary. 

B21t—29 to 37 inches, mottled grayish-brown (2.5Y 5/2), light 
brownish-gray (2.5Y 6/2), and some dark yellowish- 
brown (10YR 4/4) silty clay loam; moderate, very 
fine, subangular blocky structure; friable to firm; 
thin, continuous clay films; common very fine sand 
or silt coats; medium acid; clear, smooth boundary. 

B22t—387 to 44 inches, mottled grayish-brown (2.5Y 5/2) 
and strong-brown (7.5YR 5/6) silty clay loam; mod- 
erate, fine, prismatic structure breaking to weak, very 
fine, subangular blocky structure; friable to firm; 
some accumulations of black clay in root channels 
and pores; some very fine sand or silt coats on the 
surfaces of prisms; medium acid; clear, smooth 
boundary, 

B3t—44 to 52 inches, light olive-gray (5Y 6/2) to light brown- 
ish-gray (2.5Y 6/2) and some strong-brown (7.5YR 
5/6) silty clay loam; very weak, coarse, subangular 
blocky structure; friable to firm; some accumula- 
tions of black clay in root channels and pores; 
slightly acid. 


The Curran soils have moderate to strong horizona- 
tion. They have a very dark gray (10YR 3/1) Al 
horizon that is 2 to 5 inches thick. In cultivated areas 
the Ap horizon is dark gray (10YR 4/1) or dark gray- 
ish brown (LOYR 4/2). The A2 horizon ranges from 
4 to 10 inches in thickness. It generally has hues of 
10YR and 2.5Y, with values of 5 and 6. In most places 
it has chromas of 1 and 2. The texture of the A hori- 
zons is silt loam. 

The color of the B horizons centers on grayish brown 
(2.5Y 5/2), with brownish and yellowish mottles of 
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higher chroma. The texture of the B2 horizons is light 
to medium silty clay loam. In places stratified silty and 
loamy material is below a depth of 40 inches. In the 
most acid part of the solum, the soil reaction is medium 
acid. 

Dickinson Series 


In the Dickinson series are well-drained to excessively 
drained soils that formed in 24 to 30 inches of sandy 
loam over leached loamy sand and sand. In most places 
this moderately coarse textured or coarse textured under- 
lying material is of wind-deposited origin. It consists 
of glaciofluvial or alluvial material in other places. 
Gently sloping or sloping areas of these soils are on up- 
land highs, ridgetops, and side slopes, and also on the 
sloping escarpments of stream benches. The nearly level 
areas are on benches. The native vegetation was prairie 
grasses. 

These soils have a moderately thick, dark-colored Al 
horizon of sandy loam, and B horizons of sandy loam 
that grades to loamy sand. The soils are free of gravel 
and. cobbles. 

The Dickinson soils have a darker, thicker Al horizon 
than the Lamont soils, and unlike those soils, they lack 
an A2 horizon. They differ from the Hagener soils in 
having a moderately coarse textured upper B horizon. 
The Dickinson soils have thicker, less variable B hori- 
zons than the Backbone soils, and they are not under- 
lain by a uniform layer of limestone or limestone 
residuum as are the Backbone soils. They have a thicker 
solum than the Burkhardt soils and have no gravel in 
their substratum. The Dickinson soils, unlike the till 
subsoil variant of the Lamont series, lack an A2 hori- 
zon. Also, the thickness of their B horizon is less vari- 
able, and they are underlain by loamy sand and sand 
rather than by loam glacial till. 

The Dickinson soils form a biosequence with the La- 
mont soils of the Gray-Brown Podzolic great soil group. 

Representative profile of Dickinson sandy loam in a 
cultivated field, 765 feet west and 45 feet north of the 
SE. corner of the SW14SW%4 sec. 29, T. 98 N,, 
R. 10 W.: 


Ap-—0 to 7 inches, very dark brown (10YR 2/2) sandy loam; 
very friable; medium acid; abrupt, smooth boundary. 
A1—7 to 10 inches, very dark brown (10YR 2/2) sandy loam; 
very friable; medium acid; clear, smooth boundary. 
A3—10 to 20 inches, very dark grayish-brown (10YR 3/2) 
and some patches of very dark brown (10YR 2/2) 
sandy loam; very friable; strongly acid; clear, 
smooth boundary. 
B2—20 to 28 inches, brown or dark-brown .(10YR 4/3) heavy 
sandy loam; very weak, fine, prismatic structure 
breaking to very weak, very fine, subangular blocky 
structure; very friable; some ped coatings of very 
dark grayish brown (10YR 3/2) ; common fine pores; 
strongly acid; clear, smooth boundary. 
to 86 inches, dark yellowish-brown (10YR 4/4) 
loamy sand; very weak, medium, prismatic structure 
to structureless; very friable; strongly acid; clear, 
smooth boundary. 
C—86 to 52 inches, yellowish-brown (10YR 5/4) sand; loose; 
strongly acid. 


The Dickinson soils have weak horizonation. In areas 
that are not eroded, the color of the A horizons is very 
dark brown (10YR 2/2), but the color grades to very 
dark grayish brown (10YR 3/2) with increasing depth. 
In places the A horizons have values of 3 and chromas 
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of 2 to a depth of 24 inches. The thickness of the sandy 
loam ranges from 24 to 380 inches. The B_ horizons 
formed in sandy loam and loamy sand, and the size of 
the particles of sand is fine or medium. The color of 
the B horizons centers on values and chromas of 3 and 
4. Mottling is absent. In places gravel is below a depth 
of 60 inches. The soils range from medium acid to 
strongly acid in reaction. The soil material contains 
carbonates below a depth of 60 inches. 


Donnan. Series 


The Donnan series consists of soils that are moderately 
well drained or somewhat poorly drained. These soils 
formed in loamy material derived mainly from glacial 
sediments that are 20 to 40 inches thick. Beneath the 
glacial sediments is plastic, very firm and fine-textured, 
weathered, gray glacial till. These soils are gently 
sloping and are on convex ridges and side slopes of up- 
lands in the part of the county where glacial material 
occurs. They developed under a succession of forest 
and prairie vegetation. 

Typically, the Donnan soils have thin to moderately 
thick, dark-colored loam A horizons and a thin, in- 
distinct A2 horizon. The upper B horizons are brown- 
ish and vary in thickness. They are underlain by a 
gray, mottled lower B horizon of very firm clay. 

The Donnan soils, unlike the Bassett and Racine, are 
underlain by gray, very firm, weathered glacial till be- 
low a depth of 20 to 40 inches. In contrast to the Ken- 
yon and Ostrander soils, they have an A2 horizon, B 
horizons that vary in thickness, and a solum underlain 
by weathered glacial till. The Donnan soils have higher 
chroma and fewer mottles in the upper B horizon than 
the Jacwin soils, and they have a substratum of gray, 
weathered glacial till instead of shale. 

Representative profile of Donnan loam in a cultivated 
field, 175 feet west and 300 feet north of the SE. corner 
of the NWIANE1, sec. 23, T. 96 N., R. 10 W.: 


Ap—O0 to 6 inches, very dark gray (10YR 38/1) loam; weak, 
very fine, subangular blocky structure; friable; 
neutral; abrupt, smooth boundary. 

A2—6 to 8 inches, very dark gray (10YR 3/1) and less than 
10 percent dark-brown or brown (10YR 4/3) loam; 
very dark grayish brown (10YR 3/2) or dark grayish 
brown (10YR 4/2) if kneaded; weak, medium, platy 
structure breaking to weak, fine, subangular blocky 
structure; friable; strongly acid; clear, smooth 
boundary. 

Bit—8 to 15 inches, clay loam containing some pebbles; dark- 
brown or brown (7.5YR 4/4) ped exteriors, and dark- 
brown or brown (10YR 4/3) ped interiors; weak, 
very fine, subangular blocky structure; friable to 
firm; few discontinuous clay films; strongly acid; 
clear, smooth boundary. 

B21t—15 to 23 inches, dark-brown to brown (7.5YR 4/4 and 
10YR 4/3) clay loam containing some pebbles; mod- 
erate, fine and very fine, subangular blocky structure; 
friable to firm; common, thin, discontinuous clay 
films; strongly acid; abrupt, smooth boundary. 

IIB22tbh—23 to 27 inches, gray (N 6/0) clay; common, medi- 
um, prominent, red (2.5YR 4/8) mottles; moderate, 
very fine, subangular blocky structure; very firm; 
thin, continuous clay films; medium acid; clear, 
smooth boundary. 

IIB23tb—27 to 40 inches, gray (5Y 5/1 and 6/1) clay; strong, 
very fine, subangular blocky structure; very firm; 
thin, continuous clay films; medium acid; gradual, 
smooth boundary. 
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IIB24tb—40 to 52 inches, mottled gray (5Y 5/1 and 6/1) 
and reddish-brown (2.5YR 4/4) clay; moderate, very 
fine, subangular blocky structure; very firm; thick, 
continuous clay films; slightly acid. 

The Donnan soils have moderate horizonation. In 
areas that are not eroded, the A horizons are very dark 
gray (10YR 3/1), and their combined thickness ranges 
from 4 to 8 inches. In some cultivated areas, the sur- 
face layer is very dark grayish brown (10YR 3/2). In 
areas that have not been disturbed, the A2 horizon 
ranges from 2 to 4 inches in thickness and from very 
dark grayish brown (10YR 3/2) to dark grayish brown 
(10YR 4/2) in color. The texture of the A horizons 
centers on loam. 

In the B horizons above the IIB, these soils have 
hues of 10YR and 7.5YR, values of 4, and chromas of 
3 or higher. Those horizons have a texture of clay loam, 
and they contain some clay films. The IIB horizons are 
considered to be a buried, fine-textured paleosol formed 
from glacial till. Gray mottles are absent in the B hori- 
zons above the IIB, but some strong-brown and yellow- 
ish-brown mottles occur in places below a depth of 30 
inches. The reaction of these soils ranges from medium 
acid to strongly acid in the most acid part of the solum. 


Dorchester Series 


In the Dorchester series are soils that are moderately 
well drained. These soils formed in 20 inches or more 
of material consisting of stratified, calcareous silt loam. 
They are on nearly level or slightly undulating bottoms 
and on gently sloping low benches. Vegetation has not 
influenced the development of the soil profile. 

These soils have a surface layer of stratified, light- 
colored, calcareous silt loam, and this stratified material 
extends to a depth of 20 inches or more. In many places 
a buried soil that has a dark-colored surface layer and 
medium texture occurs at a depth of 20 to 40 inches, 

The Dorchester soils differ from the Arenzville soils 
in that the silty, light-colored material is calcareous. 
In contrast to the Volney soils, which contain many 
fragments, the Dorchester soils are free of limestone 
fragments, In many places the Dorchester soils lack 
mottling and have browner hues in the stratified ma- 
terial than the Caneek soils. Unlike the overwashed 
phase of the Otter and Ossian soils, they have 20 inches 
or more of calcareous silt loam in the upper part of 
their profile instead of 6 to 20 inches of calcareous and 
noncalcareous silt loam. The Dorchester soils, in con- 
trast to the Chaseburg, are distinctly stratified, are cal- 
careous, and lack a B horizon. 

The Dorchester soils, which are moderately well 
drained, form a hydrosequence with the Caneek soils, 
which are somewhat poorly drained. 

Following are descriptions of two profiles considered 
representative for the Dorchester series. More than one 
profile is described to ‘give the reader a better idea of 
the range of characteristics of the Dorchester soils in 
Winneshiek County. 

Representative profile of Dorchester silt loam in a 
permanent pasture, 200 feet east of bridge on south edge 
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of NEYSW1, sec. 33, T. 98 N., R. 8 W., then north to 
south bank of Trout Run Creek: 

C1—0 to 20 inches, stratified dark grayish-brown (10YR 
4/2) and some very dark gray (10YR 3/1) and brown 
(1OYR 5/8) silt loam; weak, very thin, platy struc- 
ture and some weak, very fine, granular structure; 
very friable; weakly calcareous; clear, smooth bound- 
ary. 

IIA1b—20 to 30 inches, black (10YR 2/1) silt loam; weak, 
very fine, subangular blocky structure; very friable; 
neutral; clear, smooth boundary. 

IIA3b—30 to 40 inches, very dark brown (10YR 2/2) silt 
loam; moderate, very fine, subangular blocky struc- 
ture; very friable; neutral; clear, smooth boundary. 

TIB2ib—40 to 48 inches, very dark gray (10YR 3/1) silt 
loam ; moderate, very fine and fine, subangular blocky 
structure; very friable; neutral; diffuse, wavy bound- 


ary. 

IIB22b—48 to 59 inches, very dark gray (10YR 3/1) and verv 
dark grayish-brown (10YR 3/2) silt loam ; moderate, 
fine to medium, subangular blocky structure; friable ; 
neutral, 

Representative profile of Dorchester silt loam in a 
permanent pasture, 300 feet north of river and 200 feet 
west of bend in road in northwestern corner of SW14 
sec. 18, T. 98 N., R. 8 W.: 

Ci—O to 36 inches, stratified dark grayish-brown (10YR 4/2) 
and thin layers of brown (10YR 5/3), light brownish- 
gray, (10YR 6/2), and very dark gray (10YR 3/1) 
silt loam; weak, very thin, platy structure and some 
weak, fine, granular structure; very friable; weakly 
cakeareous; moderately alkaline; abrupt, smooth 
boundary. 

IIAb—36 to 47 inches, black (10YR 2/1) loam to silt loam; 
very weak, fine, subangular blocky structure; very 
friable; neutral; clear, smooth boundary. 

TIA8—47 to 56 inches, very dark grayish-brown (10YR 3/2) 
and some dark-brown (10YR 8/3) loam to silt 
loam; weak, very fine, subangular blocky structure; 
neutral. 

The calcareous, stratified sediments of silt loam that 
make up the upper part of the profile generally have 
color values of 4 or higher and chromas of 2 or higher. 
Thin layers of darker colored sediments, however, occur 
in places. The dark, buried soil that occurs In most 
areas of Dorchester soils and that has a texture of loam 
to light silty clay loam is at a depth ranging from 20 
to 40 inches. Pebbles, cobbles, or fragments of lime- 
stone are absent to a depth of 40 inches or more. The 
light-colored sediments contain a few yellowish or 
brownish mottles in places. Although the stratified silty 
material is calcareous, the buried soil is slightly acid to 
neutral in reaction. ; 

Dow Series 


In the Dow series are well-drained soils formed in 
calcareous, relict, gleyed (deoxidized) loess. These soils 
are steep, and they occur with Fayette soils on side 
slopes in the uplands. The native vegetation was trees. 

The Dow soils have a thin, moderately dark colored 
to light-colored A1 horizon of silt loam. Their B hori- 
zon is weakly defined, and they have a calcareous, olive- 
gray C horizon that contains mottles and many hard, 
tubular iron concretions. 

The Dow soils, unlike the Fayette, Palsgrove, and 
Downs, are calcareous, lack a distinct A2 horizon, and 
have a grayish subsoil. In contrast to the gray subsoil 
variants of the Franklin series, they are calcareous and 
lack B horizons that developed in loam glacial till. 
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The Dow soils of Winneshiek County differ from the 
Dow soils in other counties in Iowa in that they have a 
B horizon and are leached of carbonates to a depth of 
10 to 20 inches. 

Representative profile of Dow silt loam in a cultivated 
field, 160 feet east and 200 feet north of the SW. corner 
of the SEI4SEJ, sec, 25, T. 96 N., R. 9 W.: 

Ap—O0 to 6 inches, dark grayish-brown (10YR 4/2) and some 
brown to dark-brown (10YR 4/3) silt loam; weak, 
very fine, subangular blocky structure; friable; com- 
mon oxide concretions; neutral; abrupt, smooth 
boundary. 

B—6 to 11 inches, dominantly light olive-gray (5Y 6/2) and 
some dark-brown (10YR 3/8) and brown to dark- 
brown (10YR 4/8) silt loam; common iron streaks 
of yellowish brown (10YR 5/8) and hard iron tubules 
of dark reddish brown (SYR 3/2, 3/3, and 38/4); 
weak, very fine, subangular blocky structure; friable; 
mildly alkaline; clear, wavy boundary. 

C—11 to 72 inches, olive-gray (5Y 5/2) silt loam; common 
iron streaks of yellowish brown (10YR 5/8) and 
many hard iron tubules of dark reddish brown (5YR 
3/2, 3/8, and 3/4); weak, coarse, subangular blocky 
structure to massive; friable; calcareous. 

_ The thickness of the A horizon ranges from 6 to 12 
inches, and the color of that horizon grades from very 
dark grayish brown (10YR 3/2) to dark grayish brown 
(10YR 4/2). The areas that are dark grayish brown 
(lOYR 4/2) have been cultivated or are eroded. In 
places these soils have a very weakly defined A2 horizon 
or have a slightly leached zone between the Ai and the 
C horizon. 

In most places the profile contains an indistinct B 
horizon. In areas that are not eroded, the soil material 
is leached to a depth of 8 to 12 inches. The grayish 
color of the subsoil is considered to be a relict feature 
typical of an older and wetter climatic regime. Geologic 
erosion has removed part of the yellowish-brown_oxi- 
dized loess and has exposed a zone of gleyed loess. 
Mottles and tubular iron concretions are common. 
Depth to calcareous material ranges from 10 to 20 
inches, 

Downs Series 

The Downs series consists of well-drained soils that 
formed in loess. These soils are gently sloping to 
strongly sloping and are on convex ridgetops and side 
slopes in the uplands. The native vegetation was trees 
and prairie grasses. ; 

The Downs soils have a moderately thick Al horizo 
of dark colored or moderately dark colored silt loam 
and a somewhat distinct A2 horizon. Their B horizons 
have a brownish color and a texture of silty clay loam, 
and they are free of mottles to a depth of about 30 
inches. Clay films and grainy silt coats are evident in 
the B horizons. 

The Downs soils have a darker, thicker Al horizon 
and generally have a less distinct A2 horizon than the 
Fayette soils. Their solum is less variable in thickness 
than that of the Frankville soils, and it is not uniformly 
underlain by limestone or by limestone residuum. The 
solum formed in a layer of loess that is 50 inches or 
more thick instead of being stratigraphically underlain 
by limestone or by residuum and limestone at a depth 
of 30 to 50 inches like that of the Nasset soils. 
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The Downs soils have a thinner Al horizon than the 
Tama soils. They also have an A2 horizon or an abrupt 
boundary between the A horizon and a B horizon in 
which grainy coats are evident. The Downs soils, un- 
like the Atterberry, have chromas of 3 and 4 and no 
mottles to a depth of 30 inches. They developed in loess 
that contains less than 15 percent fine sand instead of 
having between 20 and 40 percent fine and medium sand 
throughout their solum like the Orwood soils. The 
Downs soils have a B horizon of silty clay loam instead 
of silt loam like that of the Festina soils. In places they 
have stratified silty and loamy layers below a depth of 
36 inches. 

The Downs soils are the intermediate members of the 
biosequence that includes the Tama soils, which are in 
the Brunizem great soil group, and the Fayette soils, 
which are in the Gray-Brown Podzolic ieee soil group. 

Representative profile of Downs silt loam in a culti- 
vated field, 150 feet east and 60 feet north of the SE. 
corner of the SE1Y44SW1, sec. 29, T. 97 N., R. 7 W.: 


Ap—0 to 8 inches, very dark gray (10YR 3/1) and some 
dark gray (10YR 4/1) silt loam; very dark grayish 
brown (10YR 3/2, moist) but grayish brown (10YR 
5/2, dry) if kneaded; weak, fine, granular structure ; 
very friable; slightly acid; abrupt, smooth boundary. 

A2—8 to 10 inches, dark grayish-brown (10YR 4/2), dark gray 
(10YR 4/1), and some very dark gray (10YR 3/1) 
and brown to dark-brown (10YR 4/8) silt loam; 
dark grayish brown (10YR 4/2) if kneaded; weak, 
thin, platy structure breaking to weak, fine, granular 
structure; very friable; medium acid; clear, smooth 
boundary. 

B1t—10 to 16 inches, dark grayish-brown (10¥R 4/2), brown 
to dark-brown (10YR 4/38), and some dark gray 
(10YR 4/1) and very dark gray (10YR 3/1) light 
silty clay loam; weak, very fine, subangular blocky 
structure; friable; few, thin, discontinuous clay 
films; strongly acid; clear, smooth boundary. 

B21t—16 to 23 inches, light silty clay loam; brown to dark- 
brown (10¥R 4/3) ped exteriors; dark yellowish- 
brown (10¥R 4/4) ped interiors; weak, very fine, 
subangular blocky structure; friable; few, thin, dis- 
continuous clay films; strongly acid; clear, smooth 
boundary. 

B22t—23 to 30 inches, light silty clay loam; brown to dark- 
brown (10YR 4/3) ped exteriors; yellowish-brown 
(10YR 5/4 and 5/6) ped interiors; moderate, very 
fine and fine, subangular blocky structure; friable; 
few, thin, discontinuous clay films; strongly acid; 
clear, smooth boundary. 

B31—30 to 34 inches, yellowish-brown (10YR 5/4) silt loam; 
very weak, very fine, subangular blocky structure; 
very friable; strongly acid; clear, smooth boundary. 

B32—34 to 50 inches, yellowish-brown (10YR 5/4) silt loam; 
very weak, very fine, subangular blocky structure; 
silt coats on ped surfaces are light gray (10YR 7/1) 
when dry; very friable; strongly acid. 


The Downs soils have moderate horizonation. Their 
Al horizon ranges from 4 to 8 inches in thickness and 
from very dark brown (10YR 2/2) to very dark gray 
(10YR 3/1) in color. Their A2 horizon, where present, 
ranges from 2 to 4 inches in thickness. In eroded areas, 
however, the A2 horizon is absent or is incorporated in 
the plow layer. 

The B horizons have values of 4 that grade to 5 with 
increasing depth, and chromas of 3 or higher. The tex- 
ture of the B horizons centers on light silty clay loam, 
and grainy silt coats are common. Mottling, where pres- 
ent, 18 below a depth of 30 inches, The most acid part 
of the solum is strongly acid. 
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Dubuque Series 


Soils that are well drained are in the Dubuque series. 
These soils formed in 15 to 30 inches of loess over a thin 
layer of residuum and limestone bedrock. They are on 
gently sloping ridgetops and on sloping to very steep side 
slopes. The native vegetation was trees. 

These soils have a thin, moderately dark colored Al 
horizon of silt loam, and they have a distinct A2 horizon 
in areas that are not eroded. Their B horizons have a 
texture of light silty clay loam and are free of mottles. 
Clay films are evident in the B horizons. In some places 
the limestone residuum contains a paleo B horizon. 

The Dubuque soils have a thinner solum than the Pals- 
grove soils, which formed in a layer of loess 30 to 50 
inches thick. They have a thinner, more variable solum 
than the Fayette soils. The Dubuque soils have a thin- 
ner, darker colored Al horizon and in places a more 
distinct A2 horizon than the Frankville soils. They have 
a thicker solum than the Nordness soils, which developed 
in only 5 to 15 inches of loess. The Dubuque soils have 
a thinner solum; a lighter colored, thinner Al horizon; 
and a more distinct A2 horizon in uneroded areas than the 
Nasset soils. They differ from the Whalan soils in having 
formed in loess rather than in glacial till. As a result, 
they contain less sand than the Whalan soils and they 
lack pebbles and stones like those in the solum of the 
Whalan soils. 

The Dubuque soils are the Gray-Brown Podzolic mem- 
bers of the biosequence that includes the Frankville soils, 
which are also in the Gray-Brown Podzolic great. soil 
group but are intergrading toward Brunizems. 

Representative profile of a moderately eroded Dubuque 
silt loam that has slopes of 7 percent, in a cultivated 
field 350 feet east and 280 feet south of the NW. corner 
of the SW14SE),, sec. 14, T. 100 N., R. 8 W. (AQ hori- 
zon included with the Ap): 


Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak granular structure; friable; some silt coats on 
the peds; medium acid; abrupt, smooth boundary. 

Bit—6 to 10 inches, yellowish-brown (10YR 5/4) and brown 
to dark-brown (10YR 4/3) heavy silt loam; moder- 
ate, very fine, subangular blocky structure; friable; 
few, thin, discontinuous clay films; common silt 
coats on the peds; strongly acid; clear, smooth 
boundary. 

B21t—10 to 19 inches, light silty clay loam; brown to dark- 
brown (10YR 4/3) ped exteriors; yellowish-brown 
(LOYR 5/4) ped interiors; moderate, very fine and 
fine, subangular blocky structure; friable; few, thin, 
discontinuous clay films; common silt coats on the 
peds; very few iron-manganese concretions of an 

p oxide; very strongly acid; clear, smooth boundary. 

B22t—19 to 25 inches, light silty clay loam; mainly brown to 
dark-brown (10YR 4/3) ped exteriors but a few 
splotches of dark reddish brown (5YR 3/4); yel- 
lowish-brown (10YR 5/4) and brown (10YR 5/3) 
ped interiors; strong, fine and medium, subangular 
blocky structure; friable to firm; common, thin, dis- 
continuous clay films; prominent silt coats on the 
peds; few fine iron-manganese concretions of an 
oxide; common fragments of chert up to 4 inches 
long; strongly acid; clear, smooth boundary. 

ITB23t—25 to 27 inches, dark reddish-brown (5YR 3/3) and 
reddish-brown (5YR 4/4) clay or silty clay; strong, 
fine, subangular blocky structure; firm; thick, con- 
tinuous clay films; medium acid; common fine iron- 
manganese concretions of an oxide; abrupt, .wavy 
boundary. 

ITR—27 inches +, limestone bedrock. 
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These soils have moderate horizonation. In areas that 
are not eroded, the Al horizon ranges from 2 to 4 inches 
in thickness and from very dark gray (10YR 3/1) to 
very dark grayish brown (10YR 3/2) in color. In many 
areas that are cultivated, part or all of the A2 horizon 
is mixed with the plow layer. In areas that are not 
eroded, the A2 horizon ranges from 4 to 8 inches in 
thickness and from dark grayish brown (10YR 4/2) to 
grayish brown (10YR 5/2) in color. The A horizons 
have a texture of silt loam. 

The B horizons are not mottled and have values of 3, 
4, and 5 and chromas of 3 or higher. The texture of the 
B horizons centers on light silty clay loam. The profile 
has no loess-derived C horizon above the residuum or 
limestone bedrock. The limestone residuum ranges from 
1 to 6 inches in thickness. Its texture ranges from silty 
clay loam to silty clay or clay, but a texture of silty clay 
is most. common. The residuum is predominantly red- 
dish, but it is brownish or yellowish in some places. In 
places the lower B horizen contains chert or small frag- 
ments of limestone, and the bedded limestone is fractured 
in places. The most acid part of the solum is strongly 
acid or very strongly acid. 


Fayette Series 


In the Fayette series are well-drained soils formed in 
loess. These soils are gently sloping to very steep and 
are on convex ridgetops and side slopes. The native vege- 
tation was trees. 

The Fayette soils have a thin, moderately dark colored 
Al horizon of silt loam; a distinct A2 horizon; and 
brownish B horizons that have a texture of silty clay 
loam and are free of mottles to a depth of 30 inches. The 
B horizons contain clay films and silt coats. 

The Fayette soils have a thinner Al horizon and a 
more distinct A2 horizon than the Downs soils. Their 
solum is less variable in thickness than those of the Du- 
buque and Palsgrove soils. Also, unlike the Dubuque and 
Palsgrove soils, they developed in a layer of loess more 
than 50 inches thick. The Fayette soils have B horizons 
that are more uniform in thickness than those of the 
Bertrand soils, and unlike some Bertrand soils, they lack 
stratification in the lower part of the solum. In contrast 
to the Renova soils, which formed in glacial till, the 
Fayette soils formed in loess and lack coarse particles in 
their solum. 

The Fayette soils form a biosequence with the Tama 
soils, which are in the Brunizem great soil group, and 
with the Downs soils, which are in the Gray-Brown Pod- 
zolic great soil group but are intergrading toward 
Brunizems. 

Representative profile of Fayette silt loam in a culti- 
vated field, 250 feet west and 45 feet south of a NE. 
fence corner of the NW14,NE1,, sec. 21, T. 100 N., R. 
8 W.: 

Ap—O to 7 inches, dark grayish-brown (10YR 4/2) and some 
very dark gray (10YR 3/1) silt loam; weak, tine, 
granular structure; friable; slightly acid; abrupt, 
smooth boundary. 

A21—7 to 10 inches, yellowish-brown (10YR 5/4) and brown 
to dark-brown (10YR 4/3) silt loam; very weak, thin, 


platy structure; very friable; medium acid; clear, 
smooth boundary. 
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A22—10 to 16 inches, brown to dark-brown (10YR 4/8) silt 
loam; weak, thin, platy structure breaking to weak, 
very fine, subangular blocky structure; very friable; 
coatings of silt that are light gray (10YR 7/1) 
when dry and some coatings that are dark brown 
(10YR 3/3); medium acid; clear, smooth boundary, 

B21t—16 to 27 inches, brown to dark-brown (10YR 4/8) 
light silty clay loam; moderate, fine, subangular 
blocky structure; friable; few ped coats of dark 
yellowish brown (10YR 4/4), some of which are 
clay; some silt coats; common pinhole pores; strong- 
ly acid; clear, smooth boundary. 

B22t—27 to 39 inches, brown to dark-brown (10YR 4/3) and 
dark yellowish-brown (10YR 4/4) light silty clay 
loam; weak, medium, prismatic structure breaking 
to strong, fine and medium, subangular blocky 
structure; friable to firm; common, thin, discontinu- 
ous, dark yellowish-brown (10YR 3/4) clay films; 
some silt coats; common fine pinhole pores; strongly 
acid; clear, smooth boundary. 

B3—89 to 46 inches, yellowish-brown (10YR 5/4) silt loam; 
very weak, fine, subangular blocky structure; fri- 
able; some brown to dark-brown (10Y¥R 4/3) ped 
coats and some silt coats; common pinhole pores; 
strongly acid; clear, smooth boundary. 

C—46 to 80 inches, dominantly yellowish-brown (10YR 5/4) 
with some yellowish-brown (10YR 5/6 and 5/8) and 
brown to dark-brown (10YR 4/3) silt leam; mas- 
sive; friable; common pinhole pores to a depth of 
60 inches; a very few fragments of chert and lime- 
stone and two glacial pebbles observed between a 
depth of 60 and 80 inches; few iron concretions in 
streaks and in nodules; medium acid. 


Where these soils have not been cultivated, they have 
a thin Ai horizon (1 to 4 inches thick) of silt loam that 
ranges from very dark gray (10YR 38/1) to very dark 
grayish brown (10YR 3/2) in color. The A2 horizon 
ranges from 4 to 10 inches in thickness and has values 
of 4 and 5 and chromas of 2, 3, and 4. In cultivated 
areas part of the A2 horizon is mixed with the plow 
layer and colors of 4 value are common in the surface 
horizon. 

The texture of the B horizons centers on light silty clay 
loam, and the B horizons contain distinct clay films and 
silt coats. Motiles are absent to a depth of 30 inches. 
Where these soils grade to gray variants of the Fayette 
series (not mapped separately in this county), the B38 
or C horizon contains some grayish mottles that are con- 
sidered to be relict. The solum is free of limestone resi- 
duum, glacial till, and sand and gravel to a depth of 50 
inches. The most acid part of the solum is strongly acid. 

Fayette Series, Gray Variants ° 

The gray variants of the Fayette series are well drained 
or moderately well drained. They have developed in 20 
to 80 inches of oxidized loess over relict, gleyed (deoxi- 
dized) loess. These soils are on narrow, convex ridgetops 
and on the shoulders of side slopes. The native vegeta- 
tion was trees. 

Gray variants of the Fayette series have a thin Al 
horizon of moderately dark colored silt loam. In areas 
that are not eroded, they have an AY horizon. Their B 
horizons developed in brownish and grayish loess. A few 
clay films are evident in places in the B horizons. 

These soils differ from the Fayette soils in that they 
have B horizons developed in oxidized and deoxidized 


®Areas of gray variants of the Fayette series were not re- 
tained as separate mapping units in Winneshiek County, but 
these soils are included with some of the Fayette mapping units. 
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loess. They are not calcareous like the Dow soils, and 
they lack gray colors to a depth of 20 inches. The gray 
variants of the Fayette series have a thinner, lighter 
colored Al horizon than the gray subsoil variants of the 
Franklin series. Also, unlike the gray subsoil variants 
of the Franklin series, they have B horizons developed 
entirely in loess instead of being underlain by glacial 
till between a depth of 15 and 40 inches. ; 

Representative profile of Fayette silt loam, gray vari- 
ant, in a cultivated field, 300 feet east and 200 feet north 
of the SW. corner of SEYSEY, sec. 25, T. 96 N., 
R. 9 W.: 


Ap—O to 6 inches, dark grayish-brown (10YR 4/2) and dark- 
brown to brown (10YR 4/3) silt loam; very weak, 
very fine, subangular blocky structure breaking to 
granular structure; friable; neutral; abrupt, smooth 
boundary. ; 

Bit—6 to 13 inches, yellowish-brown (10YR 5/4) and grayish- 
brown (10YR 5/2) silt leam to silty clay loam; weak, 
very fine, subangular blocky structure; friable; very 
few, thin, discontinuous, brown to dark-brown (10YR 
4/3) clay films; common fine iron-manganese concre- 
tions of an oxide; slightly acid; clear, smooth bound- 


ary. 

B21t-—18 to 22 inches, mottled light olive-gray (5Y 6/2) silt 
leam to silty clay loam, with some brown (10YR 
5/3), yellowish-brown (10YR 5/4 and 5/8), and dark- 
brown (10YR 3/8) colors; weak, fine and medium, 
subangular blocky structure; friable; very few, 
thin, discontinuous, dark-brown to brown (10¥R 
4/8) clay films; common pinhole pores; dark-brown 
(10YR 3/3) and yellowish-brown (10YR 5/8) iron 
coatings and streaks on the peds; common, fine and 
medium, iron-manganese concretions of an oxide; 
medium acid; clear, smooth boundary. 

B22—22 to 30 inches, mottled gray (5Y 6/1) and light olive- 
gray silt loam, (5Y 6/2), with some yellowish- 
brown (10YR 5/8) coloring; weak, fine and medium, 
subangular blocky structure; friable; few dark- 
brown (10YR 3/8) coatings on the peds: common 
fine root channels and pinhole pores; medium acid; 
clear, smooth boundary. 

B3—30 to 40 inches, gray (5Y 6/1) coarse silt loam, with 
vertical segregated areas of yellowish red (5YR 
5/8), dark reddish brown (5YR 3/4), and some 
strong brown (7.5YR 5/8); weak, fine and medium, 
subangular blocky structure; friable; common pin- 
hole pores; slightly acid; clear, smooth boundary, 

C—40 to 90 inches, gray (5Y 6/1) coarse silt loam; promi- 
nent, soft and hard, yellowish-red (5YR 5/8) and 
dark reddish-brown (5YR 3/4) iron segregations 
that have vertical and horizontal orientation; very 
weak, coarse, subangular blocky structure to mas- 
sive; friable; common pinhole pores; neutral. 


The Al horizon ranges from 2 to 4 inches in thickness 
and from very dark gray (10YR 3/1) to very dark gray- 
ish brown (10YR 3/2) in color. In areas that are not 
eroded, the profile contains an AQ horizon that ranges 
from 4 to 8 inches in thickness and from dark grayish 
brown (10YR 4/2) to grayish brown (1OYR 5/2) in 
color. In cultivated or eroded areas, the Ap horizon has 
a value of 4 and chromas of 2 or higher. 

The texture of the B horizons ranges from heavy silt 
loam to light silty clay loam. In the upper B horizon, 
the colors have a value of 5 and chromas of 8 and 4. 
Between a depth of 20 and 30 inches, the predominant 
color has a hue of 5Y, values of 5 and 6, and chromas of 
1 and 2. These colors are considered to be relict and in- 
dicative of an older and wetter climatic regime. The 
gray loess of the underlying material contains many iron 
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segregations that occur as hard tubules in places. From 
5 to 12 percent of the loess is very fine sand and fine 
sand. In the most acid part of the solum, the soil reac- 
tion is medium acid. 


Festina Series 


In the Festina series are soils that are well drained. 
These soils formed in medium-textured alluvium derived 
mainly from areas of soils developed in loess. The tex- 
ture throughout the profile centers on silt loam. These 
soils are nearly level or gently sloping and are on benches 
along the major rivers and their tributaries. The native 
vegetation was trees and grasses. 

The Festina soils have a thin to moderately thick, dark- 
colored Al horizon of silt loam; a somewhat distinct A2 
horizon; and brownish B horizons that are free of mot- 
tles to a depth of 30 inches or more. Most profiles con- 
tain very few clay films, 

The Festina soils have a thicker, darker colored Al 
horizon and a less distinct A2 horizon than the Bertrand 
soils. They are better drained than the Canoe soils, as 
evidenced by the higher chroma and general lack of mot- 
tles to a depth of 30 inches. The profile of the Festina 
soils is similar in development to that of the deep Sattre 
soils, but the content of sand is lower throughout their 
solum. The Festina soils have B horizons that are less 
variable in thickness than those of the Sattre soils, and 
they are not uniformly underlain by sand and gravel at a 
depth of 24 to 45 inches as are the Sattre soils. The 
Festina soils have B horizons that are more variable 
than those of the Downs soils. Unlike the Downs soils, 
they are. stratified in some places below a depth of 36 
inches. 

The Festina soils are the intermediate members of the 
biosequence that includes the Richwood soils, which are 
Brunizems not mapped separately in this county, and the 
Bertrand soils, which are in the Gray-Brown Podzolic 
great soil group. 

Representative profile of Festina silt loam in a perma- 
nent pasture, 660 feet east and 500 feet south of the 
NW. corner of the SW14SE1,4, sec. 4,T. 97 N., R. 8 W.: 

Ap—0 to 7 inches, very dark gray (10YR 3/1) silt loam; 
weak, fine, granular structure; friable; coatings of 
dark grayish brown (10YR 4/2); medium acid; 
abrupt, smooth boundary. 

A2—7 to 12 inches, dark grayish-brown (10YR 4/2) and some 
very dark grayish-brown (10YR 3/1), brown to dark- 
brown (10YR 4/3), and brown (10YR 5/3) silt 
loam; weak, thin, platy structure breaking to very 
weak, very fine, subangular blocky structure; fri- 
able; medium acid; clear, smooth boundary. 

B1i—12 to 21 inches, silt loam; dark-brown to brown (10YR 
4/3) ped exteriors; yellowish-brown (10YR 5/4) ped 
interiors; weak, very fine, subangular blocky struc- 
ture; friable; medium acid; clear, smooth boundary. 

B21—21 to 28 inches, dark-brown to brown (10YR 4/3) heavy 
silt loam; weak, very fine, subangular blocky struc- 
ture; friable; ped coatings of very fine sand or silt 
that is white (10YR 8/1) when dry; medium acid; 
clear, smooth boundary. 

B22t—-28 to 38 inches, yellowish-brown (1OYR 5/4) and dark 
yellowish-brown (10YR 4/4) heavy silt loam; mod- 
erate, very fine, subangular blocky structure; fri- 
able; ped coatings of very fine sand or silt that is 
white (10YR 8/1) when dry; thin, discontinuous 
clay films; few iron-manganese concretions of an 
oxide; medium acid; gradual, smooth boundary. 
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B3—38 to 47 inches, yellowish-brown (dominantly 10YR 5/6 
and some 10YR 5/8) silt loam; weak, very fine, 
subangular blocky structure; friable; medium acid; 
gradual, smooth boundary. 

C—47 to 68 inches, yellowish-brown (10YR 5/6) silt loam; 
massive; friable; slight increase in content of very 
fine sand; (content of sand estimated to be 10 to 
15 percent); slightly acid. 

The Festina soils have weak to moderate horizonation. 
The Al horizon ranges from 5 to 10 inches in thickness, 
has a texture of silt loam, and typically has a color of 
very dark gray (10YR 3/1) to very dark grayish brown 
(10YR 3/2). The A2 horizon ranges from distinct to 
incipient. In places it is incorporated in the Ap horizon 
but is discernible because of its dark grayish-brown 
(10YR 4/2) color. 

The texture of the B2 horizons is centered on silt loam. 
The range of texture, however, includes light silty clay 
loam that has a maximum content of clay of about. 29 
percent or less. The B2 horizons are typically free of 
mottles and have chromas of 8 and 4. The bulk texture 
is typically silt loam, but textures of very fine sandy 
loam, sandy loam, loamy fine sand, silt loam, and light 
silty clay loam occur in very thin bands. Stratification 
commonly occurs below a depth of 3 feet, but generally 
at a depth above 5 feet. Only very thin lenses of coarse- 
textured material occur above a depth of 4 feet. Light- 
gray to white, grainy ped coats are common in places in 
the B horizons when the soil material is dry, but they 
are not easily discernible when the soil material is moist. 
The solum ranges from slightly acid to medium acid in 
reaction. In most places the profile is leached of carbo- 
nates to a depth of at least 5 feet. 

Floyd Series 

The Floyd series consists of somewhat poorly drained 
soils formed in 30 to 40 inches of loamy glacial sediments 
over friable glacial till. These soils are nearly level or 
gently sloping and are in slightly concave areas adjacent 
to upland drainageways. The native vegetation was 
prairie grasses. 

The Floyd soils have a thick, dark-colored Al horizon 
of loam to silty clay loam. They have weakly defined, 
mottled B horizons that are stratified and that contain 
thin layers of silty and loamy material in the lower part. 

The Floyd soils, unlike the Clyde, lack gleyed B hori- 
zons that have values of 4 or higher and chromas of 1. 
They have a more stratified solum than the Kenyon soils, 
and they have chromas of 2 in the B horizons rather 
than chromas of 3 or higher. Their solum is underlain 
by glacial till instead of being uniformly underlain by 
loamy sand and sand like that of the Kato soils. 

The Floyd soils developed mainly in glacial sediments 
instead of in glacial till like the Oran soils. Also, they 
have a thicker Al horizon than the Oran soils, and they 
lack an A2 horizon. Unlike the Donnan soils, the Floyd 
soils lack an A2 horizon, and they are underlain by gla- 
cial till rather than by a gray paleosol that has a texture 
of clay and developed in till. Also, the Floyd soils have 
chromas of 2 and are mottled below the A horizon in- 
stead of having chromas of 3 below the A horizon. The 
Floyd soils have a thicker solum than the Jacwin soils. 
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Also unlike those soils, they are underlain by glacial till 
rather than by shale. They lack an A2 horizon and are 
not uniformly underlain by leached, coarse-textured mate- 
rial as are the Hayfield soils. 

Representative profile of Floyd loam in a permanent 
pasture, 150 feet north of the SW. corner of the NW, 
SW), sec. 4, T. 96 N., R. 10 W., on a fence line along a 
new road: 


Al1—0 to 11 inches, black (N 2/0) loam to gritty light silty 
clay loam; moderate, fine, granular structure; fri- 
able; slightly acid; clear, smooth boundary. 

Al12—11 to 15 inches, black (10YR 2/1) loam to gritty light 

silty clay leam; very dark gray (1OYR 3/1) if 

kneaded; moderate, fine, granular structure; friable; 
neutral; clear, smooth boundary. 

to 19 inches, very dark grayish-brown (2.5Y 3/2) 

loam to gritty light silty clay loam; dark grayish 

brown if kneaded (2.5Y 4/2); weak, very fine, sub- 
angular blocky structure; friable; neutral; gradual, 
smooth boundary. 

B21—19 to 29 inches, loam; dark grayish-brown (2.5Y 4/2) 
ped exteriors grading to grayish brown (2.5Y 5/2) 
with increasing depth; mottled grayish-brown (2.5Y 
5/2) and olive-brown (2.5Y 4/4) ped interiors; 
brown (10YR 5/3) to olive (5Y 5/3) if kneaded; few 
olive-brown (2.5Y 4/4) mottles on the exteriors of 
peds; lower part of horizon has a few yellowish- 
brown (10YR 5/6) mottles; weak, fine, subangular 
blocky structure and some vertical cleavage; friable; 
neutral; gradual, smooth boundary. 

B22—29 to 89 inches, mottled yellowish-brown (10YR 5/6) 
and some grayish-brown (2.5Y 5/2) to light brown- 
ish-gray (2.5Y 6/2) loam; yellowish brown (10YR 
5/4) if kneaded; very weak, coarse, prismatic struc- 
ture breaking to weak, fine, subangular blocky struc- 
ture; friable; a thin discontinuous rind of olive gray 
(5Y 5/2) on ped exteriors; neutral; gradual, smooth 
boundary. 

ITB31—29 to 42 inches, mottled yellowish-brown (10YR 5/8) 
and olive-gray (5Y 5/2) gravelly loamy sand; weak, 
coarse, subangular blocky structure; very friable; 
has a water table; neutral; gradual, smooth bound- 
ary. 

TITB382—42 to 50 inches, mottled strong-brown (7.5YR 5/8) 
and gray to light-gray (5Y 6/1) light clay loam 
eontaining some stones and pebbles; weak, coarse, 
subangular blocky structure to massive; friable to 
firm; neutral; few stones and pebbles. 


The Floyd soils have weak horizonation. The com- 
bined Al horizons range from 12 to 18 inches in thick- 
ness and from black (N 2/0) to very dark gray (10YR 
3/1) im color. The texture of the Al horizons ranges 
from loam to gritty silty clay loam. In many places 
colors that have a value of 3 and a chroma of 2 extend 
below a depth of 20 inches. 

The B horizons typically have a hue of 2.5Y, but the 
hues range from 10YR in the B1 horizon to 5Y in the 
B38 or C horizon. The color of the Bl and B21 horizons 
centers on very dark grayish brown (2.5Y 3/2) and dark 
grayish brown (2.5Y 4/2) with some mottling. The 
mottles are strong brown, yellowish brown, olive brown, 
and olive gray and increase in size and abundance with 
increasing depth. The texture of the solum is predomi- 
nantly loam, but it is gritty silty clay loam, light clay 
loam, or sandy clay loam in many places. The solum 
contains thin layers of moderately coarse textured mate- 
rial. Soil material that was derived from glacial till and 
that has a texture of loam to light clay loam occurs be- 
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tween a depth of 30 and 40 inches. In most places the 
solum is underlain by a stone line that is just above the 
till. These soils range from slightly acid to neutral in 
reaction. The C horizon, where present, generally con- 
tains carbonates. 


Franklin Series, Gray Subsoil Variants 


The gray subsoil variants of the Franklin series are 
somewhat poorly drained. They formed in 15 to 40 
inches of loess or well-sorted material over loam to clay 
loam glacial till that has moderate structure and con- 
tains distinct gray coats. These soils are gently sloping 
and are in and adjacent to drainageways in the uplands. 
The native vegetation was trees and prairie grasses. 

These soils have a thin to moderately thick, dark- 
colored Al horizon of silt loam; an indistinct or distinct 
A2 horizon that has a texture of silt loam; and mottled 
B horizons developed in loess and glacial till. The 
glacial till has strongly contrasting gray coats on the 
surfaces of the structural peds. 

The gray subsoil variants of the Franklin series, un- 
like the soils of the Frankville, Dubuque, Nasset, and 
Palsgrove series, have a mottled subsoil that has values 
of 3 and 4 and chromas of 2. Also, they are underlain 
by glacial till rather than by residuum and limestone 
bedrock. The gray subsoil variants of the Franklin 
series have a solum that is less variable in thickness than 
that of the Hayfield soils. Also, they have B horizons 
that formed in loess and glacial till, and they are not 
underlain by leached, coarse-textured material as are 
the Hayfield soils. 

Representative profile of Franklin silt loam, gray sub- 
soil variant, in a cultivated field, 250 feet south and 150 
feet. west of the NE. corner of the SEI4SEY, sec. 29, 
T. 99 N., R. 10 W.: 


Ap—0O to 6 inches, very dark gray (1O0YR 3/1) silt loam; 
weak, very fine, subangular blocky structure breaking 
to weak, fine, granular structure; friable; abundant 
worm casts; some fine sand noted; medium acid; 
abrupt, smooth boundary. 

A2—6 to 14 inches, silt loam that is mainly dark grayish brown 
(10YR 4/2) and grayish brown (10YR 5/2) but has 
some very dark gray (10YR 3/1), dark-brown (7.5YR 
4/4), and strong-brown (7.5YR 5/8) colors; very 
weak, thin, platy structure breaking to weak, fine, 
granular structure; friable; abundant worm casts; 
some fine sand noted; very strongly acid; clear, 
smooth boundary. 

B1t—14 to 26 inches, mottled grayish-brown (2.5Y 5/2) and 
some yellowish-brown (10YR 5/6) light silty clay 
loam; weak, very fine, subangular blocky structure; 
friable; has some shiny structural surfaces; very 
strongly acid; clear, smooth boundary. 

IIB21t—26 to 38 inches, light clay loam; ped exteriors 
light gray (10Y¥R 7/1) when moist, and white (10YR 
8/1). when dry; ped interiors light gray (10YR 7/1) 
and strong brown (7.5YR 5/8); weak, fine, subangu- 
lar blocky structure; friable; pebble band at a depth 
of 33 inches; strongly acid; clear, smooth boundary. 

IIB22t—23 to 40 inches, clay loam that contains some pebbles; 
same colors as ITB21 horizon; weak, medium, pris- 
matic structure breaking to moderate, medium, sub- 
angular blocky structure; friable; some of the ped 
coats that are white (10Y¥R 8/1) when dry appear 
to be thin, discontinuous clay films; slightly acid; 
clear, smooth boundary. 
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IIB23—40 to 54 inches, clay loam that contains some pebbles; 
ped exteriors light gray (10YR 7/1) when moist and 
white (lOYR 8/1) when dry; ped interiors mottled 
dark brown (7.5YR 4/4) with some strong brown 
(T.5YR 5/6 and 5/8) and olive gray (5Y 5/2); weak, 
medium, prismatic structure breaking to moderate, 
medium, subangular blocky structure; friable to 
firm; prism surfaces coated with fine white sand; 
common, fine, concretions of an iron-manganese ox- 
ide; slightly acid; clear, wavy boundary. 

IIC—54 to 68 inches, mottled yellowish-brown (JOYR 5/6 and 
5/8) and some olive-gray (5Y 5/2) clay loam con- 
taining some pebbles; massive; friable to firm; 
slightly acid. 

These soils have moderate to strong horizonation. 
The Al horizon ranges from 4 to 8 inches in thickness 
and from very dark gray (10YR 3/1) to black (10YR 
2/1) m color. The A2 horizon ranges from 4 to 10 
inches in thickness and from dark grayish brown (10YR 
4/2) to grayish brown (10YR 5/2) in color. In places 
part of the A2 horizon is incorporated in the plow layer. 
The texture of the A horizon centers on silt loam that 
is low in content of sand, but profiles that contain 5 to 
15 percent very fine sand and fine sand are not excluded. 

The B horizons developed in loess and glacial till. 
The color of the B horizons that formed in loess centers 
on dark grayish brown (10YR 4/2 to 2.5Y 4/2) with 
some mottles. In places, however, those horizons have 
higher values and chromas and have common grayish 
mottles. The peds in the B horizons that formed in 
glacial till have exterior colors of a prominent gray and 
have mottled interior colors. The texture of the till is 
variable and includes loam, sandy clay loam, and light 
clay loam with some stones and pebbles. The most acid 
part of the solum is very strongly acid. In most places cal- 
careous till is below a depth of 48 inches. 


Frankville Series 


In the Frankville series are well-drained soils formed 
in loess that is 15 to 80 inches thick over limestone bed- 
rock. In many places a thin horizon of moderately fine 
textured or fine textured material that is generally less 
than 8 inches thick lies above the bedrock. These soils 
have moderate horizonation, and their subsoil contains 
clay films. They are on sloping ridges and on the slop- 
ing to steep side slopes of ridges. The native vegetation 
was trees and prairie grasses, 

In areas that have not been cultivated, the Frankville 
soils have a thin to moderately thick, dark-colored Al 
horizon of silt loam; a thin, indistinct A2 horizon; and 
brownish B horizons of variable thickness underlain by 
residuum and limestone bedrock. Clay films are evident 
in the B horizons. 

The Frankville soils occur with the Nasset and Nord- 
ness soils. They have a thicker solum than the Nordness 
soils but a thinner solum than the Nasset. The Frank- 
ville soils have a thicker, darker colored Al horizon and 
a less distinct A2 horizon than the Dubuque soils. They 
contain less sand than the Winneshiek and Waucoma 
soils, and they formed in loess rather than in glacial 
material over bedrock and residuum. The B horizons 
of the Franlkville soils are more variable in thickness 
than those of the Downs soils. Unlike the Downs soils, 
they are underlain by limestone and residuum. 
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The Frankville soils are the intermediate members of 
a biosequence that includes the Dubuque soils of the 
Gray-Brown Podzolic great soil group. 

Representative profile of a moderately eroded Frank- 
ville silt loam in a cultivated field, 580 feet north and 
165 feet west of the center of sec. 12, T. 97 N., R. 7 W., 
(A2 horizon incorporated in the Ap): 

Ap—0 to 6 inches, silt loam that is very dark gray (10YR 
3/1), with some dark grayish brown (10YR 4/2) and 
dark brown to brown (10YR 4/3); weak, fine, granu- 
lar structure; friable; neutral; abrupt, smooth 
boundary. 

Bi—6 to 14 inches, silt loam; dark-brown (10YR 8/3) ped 
exteriors and dark-brown to brown (10YR 4/3) ped 
interiors; very weak, very fine, subangular blocky 
structure; friable; whitish very fine sand or silt 
common on the ped surfaces when dry; slightly 
acid; clear, smooth boundary. 

B21t—14 to 18 inches, heavy silt loam that is dark brown to 
brown (10YR 4/3), with some dark yellowish brown 
(10YR 4/4); weak, very fine, subangular blocky 
structure; friable; few, thin, discontinuous clay 
films; common whitish silt coats on the ped sur- 
faces when dry; slightly acid; clear, smooth bound- 


ary. 

B22t—18 to 28 inches, silty clay loam that is dark yellowish 
brown (10YR 4/4), with some dark brown to brown 
(10YR 4/8) and some yellowish brown (10YR 5/6) ; 
moderate, fine and very fine, subangular bloeky struc- 
ture; friable; few, thin, discontinuous clay films; 
common whitish silt coats on the ped surfaces when 
dry; slightly acid; abrupt, wavy boundary. 

IIB23t—23 to 28 inches, yellowish-brown (10YR 5/6) clay 
interspersed with unweathered fragments of lime- 
stone; moderate, fine to medium, subangular blocky 
structure; very firm; thick continuous clay films; 
pinhole pores common; weathered limestone; neu- 
tral; abrupt, wavy boundary. 

IITR—28 inches, limestone bedrock. 

The Al horizon is typically very dark gray (lOYR 
3/1) and ranges from 4 to 8 inches in thickness. The 
Ap horizon ranges from very dark gray (10YR 3/1) to 
very dark grayish brown (1UYR 3/2) in color, and some 
mixing takes place of colors that have a value of 4 and 
a chroma of 2 or 8. The texture of the A horizon is 
commonly silt loam, but the range of texture includes 
silty clay loam in areas that are eroded. The A2 hori- 
zon, Where present, is weakly defined. It is incorporated 
in the surface horizon in places. ; , 

The texture of the B horizons above the lithologic dis- 
continuity centers on light to medium silty clay loam, 
but it ranges to include heavy silt loam. The loess over- 
burden is typically about 2 feet thick, but it ranges from 
15 to 80 inches in thickness. The layer of residuum is 
absent in places. Where present, it is commonly 1 to 6 
inches thick, but it is nearly a foot thick in places. The 
texture of the residuum ranges from heavy silty clay 
loam to silty clay or clay. In many places the layer of 
residuum has a more reddish hue than the overburden 
of loessal material. The reaction in the most acid part 
of the solum ranges from slightly acid to medium acid. 


Hagener Series 


In the Hagener series are excessively drained soils 
that formed in wind-deposited loamy sand and sand. 
These soils are on upland ridgetops, side slopes, and 
stream benches that are nearly level to sloping. The 
native vegetation was prairie grasses, 
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The Hagener soils have a dark-colored, moderately 
thick Ai horizon of loamy sand, and they also have very 
weakly defined color B horizons of loamy sand and sand. 
In places dark-colored loamy sand extends to a depth of 
20 inches. 

The Hagener soils, unlike the Dickinson, have B hori- 
zons that. formed in loamy sand. They have a thicker, 
darker colored Al horizon than the Chelsea soils. In 
contrast to the Backbone soils and the till subsoil vari- 
ants of the Lamont series, which have B horizons of 
sandy loam, the Hagener soils have B horizons of loamy 
sand and sand. Also, they are not underlain by resid- 
uum and limestone bedrock as are the Backbone soils, 
nor are they uniformly underlain by glacial till at a 
depth of 15 to 40 inches as are the till subsoil variants 
of the Lamont series. The Hagener soils have a thicker 
A1 horizon than the Lamont soils, and unlike those soils, 
they lack an A2 horizon and have B horizons that have 
a texture of sand. 

Representative profile of Hagener loamy sand in a 
cultivated field, 25 feet east and 310 feet north of the 
SW. corner of the SE1, sec. 9, T. 97 N., R. 10 W.: 


Ap—0 to 7 inches, very dark brown (10YR 2/2) and very 
dark gray (10YR 38/1) loamy sand; single grain; 
loose; neutral; abrupt, smooth boundary. 

Al—7 to 9 inches, same as Ap horizon, except for gradual, 
smooth boundary. 

A3—9 to 18 inches, very dark brown (10YR 2/2) and some 
brown to dark-brown (10YR 4/3) loamy sand; single 
grain; loose; medium acid; gradual, wavy boundary. 

B—18 to 25 inches, very dark grayish-brown (10YR 3/2) and 
brown to dark-brown (10YR 4/8) sand; single 
grain; loose; medium acid; clear, smooth boundary. 

C1—25 to 32 inches, yellowish-brown (10YR 5/4) sand; single 
grain; medium acid; gradual, smooth boundary. 

C2—82 to 60 inches, brownish-yellow (10YR 6/6) and yellow 
(10YR 7/6) sand; single grain; loose; medium acid. 

_ In areas that are not eroded, the Al horizon ranges 
from 6 to 12 inches in thickness and from very dark 
brown (10YR 2/2) to very dark gray (10YR 3/1) in 
color. In many places these soils have values of 3 to a 
depth of 20 inches or more. 

These soils have a color B horizon that ranges from 
3 to 4 in value and from 2 to 8 in chroma. In places the 
texture of the B horizon is loamy sand instead of sand, 
but it grades to sand with increasing depth. The B 
horizon is free of mottles, but the individual sand grains 
are coated with iron in many places. The most acid 
part of the profile is medium acid. 


Hayfield Series 


In the Hayfield series are somewhat poorly drained 
soils that formed in 24 to 45 inches of loamy material 
over leached sand and gravel. These soils are nearly 
level or gently sloping. They are on benches in the 
valleys of the major streams and in a few broad drain- 
ageways in the uplands. The native vegetation was trees 
and prairie grasses. 

The Hayfield soils have a thin to moderately thick, 
dark-colored Al horizon of loam and a somewhat dis- 
tinct A2 horizon. Their B horizons vary in thickness, 
contain mottles or concretions of an oxide, and have a 
texture of loam to clay loam. The B horizons are under- 
lain by sand and gravel. They contain a few discon- 
tinuous, shiny, grainy coats, 
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The Hayfield soils have a thinner A1 horizon than the 
Kato soils, and unlike those soils, they have an A2 hori- 
zon. In contrast to the Sattre soils, which are well 
drained, they are somewhat poorly drained. Also, in 
the B horizons they have chromas of 2 and mottles in- 
stead of having chromas of 3 and no mottles. The Hay- 
field soils have a thinner Al horizon than the Waukegan 
soils, and they have an A2 horizon. Also, they have 
chromas of 2 and mottles in the B horizons, and they 
are somewhat poorly drained instead of well drained. 

The Hayfield soils form a biosequence with the Kato 
soils, which are Brunizems. 

Representative profile of Ilayfield loam, deep, in a 
cultivated field, 630 feet west of the center of T-road 
intersection and 45 feet south of the road fence, all from 
the NE. corner of sec. 28, T. 98 N., R. 10 W.: 


Ap—0 to 7 inches, very dark brown (10YR 2/2) loam, about 
20 percent mixing of very dark grayish brown (10YR 
8/2) and 10 percent dark grayish brown (10YR 4/2), 
mainly in lower part of horizon; very dark grayish 
brown (10YR 38/2) if kneaded; soft clods breaking 
to weak, fine, granular structure; friable; neutral; 
abrupt, smooth boundary. 

A2—7 to 11 inches, dark grayish-brown (10YR 4/2) to gray- 
ish-brown (10YR 5/2) loam; dark brown to olive 
brown (10YR 4/3 to 2.5Y 4/3) if kneaded; common, 
fine, distinct, yellowish-brown (10YR 5/6) and few, 
fine, faint, dark yellowish-brown (10YR 3/4) mot- 
tles; weak, thick, platy structure breaking to very 
weak, fine, subangular blocky structure; friable; 
common, very dark gray (10YR 3/1) worm casts; 
neutral; clear, smooth boundary. 

Bi—11 to 16 inches, mottled grayish-brown (2.5Y 5/2) and 
brown (10YR 5/8) loam; grayish brown to light olive 
brown (2.5Y 5/3) if kneaded; common, fine, distinct, 
yellowish-brown (10YR 5/6) and few, fine, distinct, 
strong-brown (7.5YR 5/6) mottles; weak, fine, sub- 

. angular blocky structure; friable; medium acid; 
gradual, smooth boundary. 

B2t—16 to 29 inches, mottled yellowish-brown (10YR 5/8) 
and grayish-brown (2.5Y 5/2) light clay loam: 
grayish brown to light olive brown (2.5Y 5/3) if 
kneaded; few, medium, distinct, yellowish-brown 
(10YR 5/4) ped exteriors; weak, coarse, subangular 
blocky structure breaking to weak, fine, subangular 
blocky structure; friable; slight concentration of 
stones 44 to 1 inch in diameter at a depth of 24 
to 25 inches; thin, discontinuous, grayish-brown (2.5¥ 
5/2) silt coats on peds; common black oxides; me- 
dium acid; clear, smooth boundary. 
to 40 inches, mottled strong-brown (7.5YR 5/6 and 
5/8) and grayish-brown to light brownish-gray (2.5Y 
5/2 to 6/2) sandy loam; yellowish brown (10YR 
5/4) if kneaded; weak, coarse, subangular_ blocky 
structure; very friable; some gravel % to % inch 
in diameter; few black oxides; medium acid; clear, 
smooth boundary. 

IIC—40 to 45 inches, sand and some gravel; colors same 
as those in B3 horizon; single grain; loose; medium 
acid. 


Two depth phases of the Hayfield series occur in 
Winneshiek County. In the moderately deep Hayfield 
loams, 24 to 36 inches of loamy material overlies the 
sand and gravel. The deep ILayfield loams have 36 to 
45 inches of loamy material over the sand and gravel. 

The Hayfield soils have moderate horizonation. The 
A1 horizon ranges from 4 to 10 inches in thickness and 
from black (10YR 2/1) to very dark brown (10YR 2/2) 
or very dark gray (10YR 3/1) in color. The A2 hori- 
zon is dark grayish brown (10YR 4/2) or grayish brown 
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(LOYR 5/2) and contains some mottles or concretions 
of an oxide. 

The texture of the solum centers on loam, but in places 
the B horizons have a texture of heavy sandy loam, 
loam, light sandy clay loam, and light clay loam. The 
upper B horizons have hues of 10YR and 2.5Y with 
values of 4 and 5 and chromas of 2 and higher. The 
lower B horizons have hues of 7.5YR to 10YR. The 
mottles are yellowish brown, olive brown, and strong 
brown. The exterior and interior colors are somewhat 
contrasting in the lower B horizon. The most acid part 
of the solum is medium acid. 


Huntsville Series 


The Huntsville series consists of well-drained soils 
that have a very thick surface layer and weak horizona- 
tion. These soils formed in medium-textured, silty 
alluvium. They are in gently sloping areas at the base 
of the uplands and on nearly level alluvial fans where 
water from the uplands drains onto bottom lands and 
benches. The native vegetation was prairie grasses. _ 

The Huntsville soils have dark-colored, thick A hori- 
zons of silt loam and weakly defined, brownish B hori- 
zons. The B horizons contain some coatings of organic 
matter. 

Unlike the Lawson soils, which are mottled and have 
chromas of 2 below the A horizons, the Huntsville soils 
are free of mottles and have chromas of 3 below the A 
horizons. In contrast to the Kennebec soils, they have 
chromas of 3 above a depth of 40 inches. The Hunts- 
ville soils have brownish B horizons that are free of 
mottles, in contrast to the Otter and Ossian soils, which 
have gleyed, mottled B horizons. They have darker A 
horizons than the Chaseburg soils. Unlike the Terril 
soils, in which the content of fine and medium sand is 
as great as 20 to 50 percent, the Huntsville soils have a 
content of fine and medium sand of less than 15 percent. 

The Huntsville soils are the well-drained members of 
a hydrosequence that includes the Lawson soils, which 
are somewhat poorly drained. 

Representative profile of Huntsville silt loam in a 
cultivated field, reached by going 560 feet along road 
that extends northward from north end of bridge across 
Upper Towa River, then 120 feet west in the SEYASWI, 
sec. 6, T. 98 N., R. 8 W.: 

Ap—O to 7 inches, black (10YR 2/1) and very dark gray 
(10YR 3/1) silt loam; weak, fine, granular struc- 
ture; friable; neutral; abrupt, smooth boundary. 

Al1—7 to 18 inches, black (10YR 2/1) silt loam: weak, fine, 
granular structure; very friable; mildly alkaline: 
gradual, wavy boundary. 

A--12—18 to 81 inches, black (10YR 2/1) and some very dark 
brown (10YR 2/2) silt loam; weak, very fine, sub- 
angular blocky structure; friable; neutral; clear, 
smooth boundary. 

B1i—81 to 37 inches, very dark grayish-brown (10YR 3/2) 
and dark-brown (10YR 3/3) silt loam; weak, fine, 
prismatic structure breaking to fine, subangular 
blocky structure; friable: few coats and peds of 
black (1OYR 2/1) material from A horizons; neu- 
tral; gradual, wavy boundary. 

B2--387 to 52 inches, dark-brown (10YR 3/3) and some very 
dark grayish-brown (10YR 3/2) silt loam; moderate, 
very fine, subangular blocky structure; friable; few 
eoats and peds of black (10YR 2/1) and very dark 
brown (1OYR 2/2); neutral; clear, smooth boundary. 
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B3—52 to 64 inches, dark-brown to brewn (10YR 4/3) and 
some dark-brown (10YR 3/3) silt loam; very weak, 
very fine, subangular blocky structure to massive ; 
weakly calcareous; friable. 

The Huntsville soils have weak to moderate horizona- 
tion. In places they have 18 inches or less of recently 
deposited material on the surface. The Al horizon 
ranges from black (10YR 2/1) to very dark brown 
(10YR 2/2) or very dark gray (LOYR 3/1) in color and 
from 20 to 30 inches in thickness. In places to a depth 
of 40 inches, coatings of organic matter that have a 
value of 3 or less and chroma of 2 or Jess mask soil ma- 
terial of higher chroma in the ped interiors. 

The B horizons are dark brown (10YR 3/3) or very 
dark grayish brown (10YR 38/2) grading to brown and 
dark brown (10YR 4/3) and are free of mottles. No 
clay films are evident. In many places the boundaries 
of the horizons are gradual. The texture of the solum 
centers on silt loam that is low in content of sand (less 
than 15 percent), but the B horizons have a texture of 
light silty clay loam in many places. The soil reaction 
is variable and ranges from medium acid to neutral 
or mildly alkaline above a depth of 40 inches. 


SOIL 


Jacwin Series 


In the Jacwin series are soils that are somewhat 
poorly drained. These soils formed in loamy glacial 
material that is 15 to 30 inches thick over moderately 
fine textured or fine textured, neutral to calcareous 
shale. They are on nearly level structural benches and 
in sloping talus positions on side slopes in the uplands. 
The native vegetation was grasses. 

The Jacwin soils have thick, dark-colored A horizons 
of loam. They have mottled B horizons that vary in 
thickness and are uniformly underlain by shale. 

The Jacwin soils have a thicker solum than the Mar- 
lean soils, and a thinner solum than the Floyd and deep 
Kato soils. Also, they are underlain by shale rather 
than by limestone, glacial till, or coarse-textured ma- 
terial, The Jacwin soils have a thinner solum than the 
Atkinson soils. Also, they are more mottled and are 
less well drained than the Rockton and Atkinson soils, 
and unlike those soils, which are underlain by lime- 
stone, they are underlain by shale. Unlike the clay 
shale substratum phases of the deep Kato loams, which 
are underlain by shale below a depth of 42 inches and 
have 6 to 18 inches of coarse-textured material above 
the shale, the Jacwin soils are underlain by shale at a 
depth of 15 to 30 inches. The Jacwin soils are only 
moderately extensive in Winneshiek County, but locally 
they are important for farming. 

Representative profile of Jacwin loam in a cultivated 
field, in the NE. corner of sec. 29, T. 96 N., R. 9 W., about. 
24 feet west of fence on west side of north-south road: 

Ap—O to 6 inches, black (10¥R 2/1) loam; weak, fine, gran- 
ular structure; friable; numerous worm casts and 
holes; neutral; abrupt, smooth boundary. 

A1—6 to 13 inches, black (N 2/0) loam: black (10YR 2/1) 
if kneaded; moderate to very fine, granular struc- 
ture; friable; neutral; clear, smooth boundary. 

A8—13 to 19 inches, black (10YR 2/1) and some very dark 
grayish-brown (2.5Y 3/2) loam; weak, fine, prismatic 
structure breaking to weak, very fine, subangular 


blocky structure; friable; neutral; clear, smooth 
boundary. 
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B21—19 to 23 inches, very dark grayish-brown (2.5Y 3/2) 
and some light olive-brown (2.5Y 5/4) and black 
(10YR 2/1) loam; weak, fine, prismatic structure 
breaking to weak, very fine, subangular blocky 
structure; friable; neutral; clear, smooth boundary. 

B22—23 to 27 inches, light olive-brown (2.5Y 5/4) and some 
yellowish-brown (10Y¥R 5/6) sandy clay loam; weak, 
very fine, subangular blocky structure; friable; neu- 
tral; abrupt, wavy boundary. 

IIB38—27 to 48 inches, brownish-yellow (10YR 6/6) and 
greenish-gray (SGY 5/1) heavy silty clay loam or silty 
clay; moderate to strong, fine, prismatic structure; 
structure breaks to prismaticlike peds that become 
finer and finer to where their size is about % inch 
by % inch; very firm; springy when pressed; cal- 
careous. 

The Al horizon ranges from black (N 2/0 to 10YR 
2/1) to very dark gray (L0YR 3/1) in color and from 
10 to 15 inches in thickness. The A83 horizon ranges 
from black (10YR 2/1) to very dark grayish brown 
(10YR to 25¥ 8/2) in color. The texture of the A 
horizons centers on loam but includes gritty silt loam. 
The major part of the solum has developed in the loamy 
overburden above the shale or shale residuum. The over- 
burden ranges from 15 to 30 inches in thickness. The 
content of sand in the solum ranges from 20 to 45 percent. 

The B horizons above the lithologic discontinuity have 
hues of 10YR and 2.5Y, values of 8 to 5, and chromas of 
2 to 6, and they range from loam or sandy clay loam to 
light clay loam in texture. In places a thin band (6 
inches or less thick) of coarser textured material is di- 
rectly above the shale or shale residuum. 

The shale is commonly of mixed colors and has hues 
of 10YR to 5G, values of 5 and 6, and chromas of 1 to 
6. It ranges from heavy silty clay loam or silty clay to 
clay in texture. In places a minor part of the substratum 
consists of thin layers of fractured limestone that are 
interbedded with the shale. The upper part of the solum 
ranges from neutral to slightly acid in reaction, but the 
shale in the lower part is calcareous. 


Kato Series 


In the Kato series are soils that are somewhat poorly 
drained. These soils have formed in medium-textured to 
moderately fine textured, loamy material over leached, 
coarse-textured material that is at a depth between 20 
and 42 inches. The Kato soils are on gently sloping 
benches and within broad upland drainageways. The 
native vegetation was prairie grasses. 

The Kato soils have a moderately thick, dark-colored 
A1 horizon of loam. Their B horizons consist of mottled 
loam to light clay loam of variable thickness, and they 
are underlain by sand and gravel. The B horizons con- 
tain discontinuous, shiny, grainy coats. 

- The Kato soils have thicker A horizons than the Hay- 
field soils, and they do not have an A2 horizon. Their 
B horizons are mottled and have chromas of 2, unlike 
those of the Sattre soils, which lack mottles in the upper 
part and have chromas of 3. The Kato soils have a 
thicker Al horizon than the Canoe soils; they lack the 
A® horizon that is typical in the profile of the Canoe 
soils; and unlike the Canoe soils, they are underlain by 
coarse-textured material. The Kato soils are underlain 
by sandy material, rather than by shale like the Jacwin 
soils. They have more variable B horizons than the 
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Floyd soils, and in contrast to those soils, they have B 
horizons that are underlain by coarse-textured material. 

The Kato soils are the Brunizemic members of a bio- 
sequence that includes the Hayfield soils, which are in 
the Gray-Brown Podzolic great soil group but are inter- 
grading toward Brunizems, ‘They form a hydrosequence 
with the Sattre soils, which are well drained. 

Representative profile of Kato loam, moderately deep, 
in a cultivated field, 900 feet west of the NE-SW road 
from the T-road intersection on the east edge of NEY, 
NEY, sec. 29, T. 96 N., R. 9 W., then 75 feet north of 
road right-of-way : 


Ap—0 to 7 inches, black (N 2/0) loam; weak to moderate, 
fine and coarse, granular structure; friable; mildly 
alkaline; clear, smooth boundary. 

Al1—7 to 15 inches, black (N 2/0) loam; very weak, fine, 
prismatic structure breaking to weak, fine and very 
fine, subangular blocky structure; friable; neutral ; 
clear, smooth boundary. 

B2—15 to 21 inches, very dark grayish-brown (2.5Y 3/2) and 
some dark grayish-brown (2.5Y 4/2) to olive-gray 
(5Y 4/2) heavy loam; a few, fine, distinct, yellow- 
ish-brown (10YR 5/6) mottles; very weak, fine, 
prismatic structure breaking to weak, very fine, 
granular structure; friable; neutral; clear, smooth 
boundary. 
to 27 inches, olive (5Y 5/8) heavy sandy loam; 
common yellowish-brown (10YR 5/8) mottles; very 
weak, fine, prismatic structure breaking to very 
weak, very fine, subangular blocky structure; friable; 
distinct, thin, discontinuous, very dark grayish- 
brown (10YR 3/2) coatings; neutral; clear, smooth 
boundary. 

IIC1—27 to 34 inches, yellowish-brown (10¥R 5/6), brownish- 
yellow (10YR 6/6), and light yellowish-brown (10YR 
6/4) loamy sand; very weak, fine, subangular blocky 
structure breaking to single grain; very friable; 
neutral; clear, smooth boundary. 

C2—84 to 42 inches, light brownish-gray (10YR 6/2), gray 
(10¥R 6/1), brownish-yelow (10YR 6/G), and yel- 
lowish-brown (10YR 5/6) sand; single grain; loose; 
neutral; the sand extends to a depth of at least 60 
inches. 


Representative profile of Kato loam, deep, clay shale 
substratum, on a gently sloping, high structural bench, 
approximately 2 miles northwest of Spillville, Iowa, 325 
feet south and 120 feet west of the NE. corner of the 
SE, sec. 14, T. 97 N., R. 10 W.: 


Al—O to 14 inches, black (N 2/0) gritty loam; friable; weak, 
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very fine, subangular blocky and moderate, fine, 
granular structure; slightly acid; clear, smooth 
boundary. 


, A3—14 to 19 inches, black (10YR 2/1) and some very dark 
grayish-brown (2.5Y 3/2) loam; friable; weak, very 
fine, subangular blocky structure; slightly acid; 
clear, smooth boundary. 
to 24 inches, very dark grayish-brown (2.5Y 3/2) 
and some black (10Y¥YR 2/1) loam to clay loam; 
friable; common, fine, distinct, olive-brown (2.5Y 
4/4) mottles; very fine subangular blocky structure ; 
slightly acid; clear, smooth boundary. 
B2—24 to 30 inches, very dark grayish-brown (2.5Y 3/2) and 
olive-brown (2.5¥ 4/4) loam, very dark grayish 
brown (2.5Y 3/2) to dark grayish brown (2.5Y 4/2) 
crushed ; friable; few very dark gray (10YR 3/1), 
discontinuous ped coatings; weak, very fine, subangu- 
lar blocky structure; neutral; abrupt, wavy bound- 
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ary. 

IIB3—380 to 38 inches, light olive-brown (2.5Y 5/4) sandy 
loam; very friable; few very dark gray (10YR 
3/1), discontinuous ped coatings; common, fine, dis- 
tinct, yellowish-brown (10YR 5/8) mottles; neutral; 
clear, wavy boundary. 
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IIC—38 to 44 inches, mixed brownish-yellow (10YR 6/6), 
yellow (10YR 7/6), and reddish-yellow (7.5YR 6/6) 
fine sand; very friable to loose; massive; calcare- 
ous; clear, wavy boundary. 

III R—44 inches, shale that has a very thin cap of limestone 
bedrock. 

Three phases of Kato loam are recognized in Winne- 
shiek County. In the first, Kato loam, deep, the soil is 
underlain by coarse-textured material at a depth between 
36 and 42 inches. In the second, Kato loam, moderately 
deep, the soil is underlain by coarse-textured material 
between a depth of 24 and 36 inches. In the third, Kato 
loam, deep, clay shale substratum, the soil is underlain 
by coarse-textured material between a depth of 36 and 42 
inches, and the coarse-textured material overlies fine- 
textured shale. 

The Ai horizon of the Kato soils is black (N 2/0 to 
10YR 2/1) and ranges from 12 to 18 inches in thickness. 
The B1 horizon has color hues that center on 2.5Y, with 
values of 8 and 4 and chromas of 2. The B horizons are 
mottled. The colors are variable above the IITB3 horizon. 
The mottles increase in size and abundance with increas- 
ing depth. 

The solum of the Kato soils typically has a texture of 
loam, but a texture of light clay loam or sandy clay loam 
is common in the B horizons. Sand that contains a high- 
er proportion of medium-size and coarse-size fractions 
than the material above it occurs in thin layers below a 
depth of 20 to 42 inches, Some gravel occurs in places. 
The soil reaction is variable, but in this county it centers 
on. slightly acid to neutral. 


Kennebec Series 


The Kennebec series consists of soils that are moderate- 
ly well drained. These soils formed in dark-colored 
material that has a texture of silt loam. They are nearly 
level and are on first bottoms. The native vegetation 
was prairie grasses. 

The Kennebec soils have very thick, dark-colored A 
horizons that have a texture of silt loam. Beneath the 
A horizons, their texture is also silt loam, and material of 
that texture extends to a depth of 40 inches or more. 

In contrast to the Lawson and Huntsville soils, which 
have higher values and chromas between a depth of 20 
and 40 inches, the Kennebec soils are dark colored and 
have values of 3 or less and chromas of 1 to a depth of 
40 inches or more. They lack the gleyed B horizons that 
are typical in the profile of the Otter soils, and in contrast 
to those soils, they are moderately well drained instead 
of poorly drained. Unlike the Arenzville and Dorchester 
soils, which have a light-colored surface layer, they have 
a very thick, dark-colored At horizon. "They are not 
calcareous like the Dorchester soils. The Kennebec soils 
are similar to the Spillville soils in color, but their solum 
contains less than 15 percent fine sand. 

Representative profile of Kennebec silt loam in a per- 
manent pasture, 350 feet south of the NW. corner of the 
NWYUSW, sec. 5, T. 97 N., R. 7 W.: 


A11—0 to 26 inches, very dark brown (10YR 2/2) silt loam ; 
weak, fine, granular structure; friable; neutral; 
clear, smooth boundary. 

A12—26 to 47 inches, black (10YR 2/1) silt loam; weak, fine, 
subangular blocky structure breaking to moderate, 
fine, granular structure; friable; neutral. 
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The Kennebec soils have very weak horizonation. Their 
A horizons range from black (10YR 2/1) to very dark 
brown (10YR 2/2). In places as much as 5 inches of re- 
cent very dark grayish-brown (10YR 3/2) or lighter 
colored soil material has been deposited on the surface. 
In many places the combined A horizons are as thick as 
40 inches or more. 

In places a B horizon of very dark gray (LOYR 3/1) 
silt loam to light silty clay loam is at a depth of 30 
inches or below. Little or no stratification of silty or 
loamy material has taken place above a depth of 40 inches. 
No mottles are evident in the solum, but there are a few 
concretions of an oxide in many places. These soils 
range from slightly acid to neutral in reaction. 


Kenyon Series 


In the Kenyon series are soils that are moderately well 
drained. These soils formed in loam that is 14 to 24 
inches thick over loam to clay loam, friable glacial till. 
They are on gently sloping, convex ridges and side slopes. 
The native vegetation was prairie grasses. 

The Kenyon soils have a dark-colored, moderately thick 
A horizons range from black (10YR 2/1) to very dark 
clay loam. The uppermost B horizons are free of mot- 
tles, but the lower ones contain a few mottles and clay 
films. Their B/A clay ratio is low. In many places the 
C horizon is caleareous. The solum contains some stones 
and pebbles. 

The Kenyon soils, unlike the Ostrander, have a few 
yellowish-brown and strong-brown mottles in the B2 hori- 
zons and some grayish mottles in the B38 and C horizons. 
In contrast to the Floyd soils, which have chromas of 2 
and some mottles in the upper B horizon, the Kenyon 
soils have values of 4 and chromas of 3 in the upper B 
horizon. Also, they commonly have thinner A horizons 
and contain less stratified material than the Floyd 
soils. The Kenyon soils have a thicker Al horizon than 
the Bassett. soils and lack the A2 horizon that is typical 
in the profile of the Bassett soils. Unlike the Racine 
soils, they have mottles in the lower B horizon and lack 
an A2 horizon. Their solum is less variable in thickness 
than that of the Rockton and Atkinson soils, and they are 
not stratigraphically underlain by limestone residuum 
and bedrock like those soils. The solum of the Kenyon 
soils contains more sand than that of the Tama soils, 
and it also contains some stones or pebbles. 

The Kenyon soils form a biosequence with the Bassett 
soils, which are in the Gray-Brown Podzolic great soil 
group but are intergrading toward Brunizems, and with 
the Coggon soils, which are in the Gray-Brown Podzolic 
great soil group. ; ; 

Representative profile of Kenyon loam, in a cuitivated 
field, 1,000 feet north and 40 feet east of the SW. corner 
of the NW1,, sec. 6, T. 96 N., R. 10 W.: 

Ap—0 to 8 inches, black (10YR 2/1) loam; very dark brown 
(10YR 2/2) if kneaded; cloddy and breaks to weak, 
fine, granular and fine, subangular blocky structure ; 
friable to firm; neutral; clear, smooth boundary. 

A8—8 to 12 inches, loam; very dark grayish-brown (10YR 
8/2) and black (10YR 2/1) ped exteriors, and very 
dark grayish-brown (10YR 3/2) ped interiors; very 
dark grayish brown (10YR 3/2) if kneaded; weak, 
fine, subangular blocky structure; friable; few dark- 


brown to brown (10YR 4/3) worm casts; strongly 
acid; clear, smooth boundary. 
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Bi—i12 to 16 inches, heavy loam; dark-brown to brown 
(10YR 4/3) and very dark grayish-brown (10YR 
3/2) ped exteriors, and dark-brown to brown (10YR 
4/3) ped interiors; dark brown to brown (10YR 
4/3) if kneaded; weak, fine, subangular blocky 
structure; friable; strongly acid; gradual, smooth 
boundary. 

IIB21—16 to 20 inches, heavy loam; contains many stones 
and pebbles; dark-brown to brown (10YR 4/3) ped 
exteriors, and dark yellowish-brown (10YR 4/4) ped 
interiors; few, fine, distinct, strong-brown (7.5YR 
5/6) mottles; moderate, fine, subangular blocky struc- 
ture; friable; few, patchy, brown (10YR 5/3) ped 
coats; pebble band in top of horizon; very strongly 
acid; gradual, smooth boundary. 

IIB22t—20 to 27 inches, mottled yellowish-brown (1OYR 
5/6) and grayish-brown (2.5Y 5/2) heavy loam; 
contains some stones and pebbles; yellowish brown 
(10YR 5/6) if kneaded; few, fine, faint, strong- 
brown (7.5YR 5/6) mottles: weak, fine, prismatic 
structure breaking to moderate, fine and medium, 
subangular blocky structure; friable; thin, discon- 
tinuous, grayish-bprown (2.5Y 5/2) ped coats: very 
few, discontinuous, dark-gray (10YR 4/1) clay films; 
few, soft, dark-colored coneretions of an oxide; 
strongly acid; gradual, smooth boundary. 

IIB23t—27 to 41 inches, yellowish-brown (10YR 5/8) heavy 
loam; some stones and pebbles; few, medium, dis- 
tinct, yellowish-brown (10YR 5/8) mottles on ped 
exteriors; common, fine, distinct, grayish-brown (2.5Y 
5/2) and a few, fine, faint, strong-brown (7.5YR 5/8) 
mottles in ped interiors; yellowish brown (10YR 
5/6) if kneaded; moderate, medium, prismatic strue- 
ture breaking to moderate, medium, subangular blocky 
structure; friable; thin, discontinuous, gray (5Y 5/1 
to 6/1) coats on the surfaces of the prisms and very 
thin rind of olive gray (5Y 5/2) on the surfaces of 
the blocky peds; very few, thin, discontinuous, dark- 
gray (10YR 4/1) clay films; few very dark gray 
(10YR 3/1) clay fills in root channels; slightly acid; 
gradual, smooth boundary. 

IIB3t—41 to 55 inches, yellowish-brown (10YR 5/8) heavy 
loam; some stones and pebbles; many, fine, distinct, 
gray (5Y 5/1) and olive-gray (5Y 5/2) mottles and 
a few, fine, faint, strong-brown (7.5YR 5/8) mottles; 
yellowish brown (10YR 5/4) if kneaded; weak, 
coarse, prismatic structure breaking to weak, medi- 
um, subangular blocky structure; friable to firm; 
thin rind of discontinuous, olive-gray (5Y 5/2) ped 
color coats, mainly on the prisms; very few, thin, 
discontinuous, dark-gray (10YR 4/1) clay films; 
few, soft, fine, black and few, soft, medium, yel- 
lowish-red concretions of an oxide; neutral; abrupt, 
smooth boundary. 

to 65 inches, mottled yellowish-brown (10YR 5/8) 

and gray (5Y 5/1) leam; some pebbles; yellowish 

brown (10YR 5/4) if kneaded; massive; friable; 
few, soft, black and yellowish-red concretions of 
an oxide; calcareous. 


The Kenyon soils have moderate horizonation. Their 
Al horizon has a texture of loam. It ranges from black 
(LOYR 2/1) to very dark brown (10YR 2/2) or very 
dark gray (10YR 3/1) in color and from 6 to 12 inches 
in thickness. In some places colors that have a value of 
3 and chroma of 2 extend to a depth of 20 inches. The 
texture of the B horizons centers on heavy loam. 

The B1 horizon generally has values of 4 and chromas 
of 3, but the values and chromas are higher at increasing 
depths. The B1 horizon is free of mottles, but in places 
yellowish-brown and strong-brown mottling occurs above 
a depth of 30 inches. The Kenyon soils in Winneshiek 
County commonly have a very thin or thin, discontinuous, 
grayish coating on the cleavage or prism surfaces in the 
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JIB3t and IIC horizons. The solum is predominantly 
friable, but the consistence is friable to firm in some horl- 
zons. The most acid part of the solum is very strongly 
acid. 

Lamont Series 


In the Lamont series are well-drained to excessively 
drained soils formed in 24 to 48 inches of material that 
has a texture of sandy loam and loam. These soils are on 
nearly level or gently sloping stream benches and on slop- 
ing to steep upland ridges and side slopes. The native 
vegetation was trees. 

The Lamont soils have a thin, moderately dark colored 
A1 horizon of sandy loam; a light-colored A2 horizon; 
and B horizons that have a texture of sandy loam to 
light loam and that contain a few clay films. In many 
places the texture is sand below a depth of 42 inches. 

The Lamont soils have a thinner, lighter colored Al 
horizon than the Dickinson soils, and unlike the Dickin- 
son soils, they have an A horizon. In contrast to the 
Chelsea soils, which have color B horizons that have a 
texture of loamy sand and sand and are free of clay 
films, the Lamont soils have B horizons that have a tex- 
ture of sandy loam to loam and contain clay films. Their 
B horizons are more uniform in thickness than those of 
the Backbone soils, and their solum is not underlain by a 
layer of residuum and limestone bedrock like that under 
the solum of the Backbone soils. The Lamont soils have 
a thinner, lighter colored A1 horizon than the till subsoil 
variants of the Lamont series, and their B horizons are 
less variable in thickness. Also, they are not underlain 
by glacial till above a depth of 40 inches as are the till 
subsoil variants of the Lamont series. 

The Lamont soils are the Gray-Brown Podzolic mem- 
bers of a biosequence that includes the Dickinson soils, 
which are Brunizems, 

Representative profile of Lamont sandy loam in a culti- 
vated field 380 feet south and 80 feet west of the NE. 
corner of the NWI4SE}, sec. 8, T. 98 N., R. 7 W.: 

Ap—O to 7 inches, dark grayish-brown (10YR 4/2) and very 
dark grayish-brown (10YR 3/2) sandy loam; very 
weak granular structure; very friable; neutral; 
abrupt, smooth boundary. 

A2—T7 to 12 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, thin, platy structure; very friable; 
neutral; clear, smooth boundary. 

B1i—12 to 21 inches, brown to dark-brown (10YR 4/8) sandy 
loam; very weak, very fine, subangular blocky struc- 
ture; very friable; slightly acid; clear, smooth 
boundary. 

B21—21 to 31 inches, brown to dark-brown (10YR 4/8) and 
dark yellowish-brown (10YR 4/4) light loam; weak, 
very fine, subangular blocky structure; very friable; 
common fine ped coatings of white sand; medium 
acid; clear, smooth boundary. 

B22t—31 to 40 inches, brown to dark-brown (10YR 4/3) and 
dark yellowish-brown (10YR 4/4) light loam; mod- 
erate, fine, subangular blocky structure; friable; 
few, thin, discontinuous, dark-brown (7.5YR 4/4) 
clay films; strongly acid; clear, smooth boundary. 

B23t—40 to 47 inches, dark yellowish-brown (1O0YR 3/4 and 
10YR 4/4) light loam; moderate, medium, suban- 
gular blocky structure; friable; very few, thin, dis- 
continuous, dark yellowish-brown (10YR 3/4) clay 
films; medium acid; abrupt, smooth boundary. 

B3—47 to 54 inches, yellowish-brown (10YR 5/6) sand; some 
fine gravel; very weak, coarse, subangular blocky 
structure to single grain; loose; medium acid. 
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The Al horizon is very dark gray (1OYR 38/1) or very 
dark grayish-brown (10YR 3/2) sandy loam that ranges 
from 2% to 4 inches in thickness. The A2 horizon is 
generally dark grayish brown (10YR 4/2) and ranges 
from 4 to 8 inches in thickness. In areas that have been 
plowed, part of the A2 horizon is incorporated in the 
plow layer. 

The B horizons generally have color values of 4 and 
chromas of 8, but the values and chromas are higher at 
increasing depths. The texture of the B horizons centers 
on sandy loam to light loam. <A few thin, discontinuous 
clay films are evident in parts of the B horizons. The 
B3 or C horizon has a texture of sandy loam, loamy sand, 
or sand. The most acid part of the solum is medium acid 
to strongly acid. The profile is acid to a depth of 48 
inches and below. 


Lamont Series, Till Subsoil Variants 


The till subsoil variants of the Lamont series are well 
drained. They formed in moderately coarse textured 
material that is 15 to 36 inches thick over leached, medi- 
um-textured or moderately fine textured glacial till. These 
soils are on sloping ridges and side slopes in the uplands. 
The native vegetation was trees and grasses. 

These soils have a thin to moderately thick, dark- 
colored Al horizon of sandy loam; an indistinct, A2 hori- 
zon; and brownish B horizons that developed partly in 
material that has a texture of sandy loam and partly in 
loamy glacial till. The part of the solum formed in the 
material that has a texture of sandy loam is free of 
mottles. 

The till subsoil variants of the Lamont series occur with 
the Bassett: and Racine soils. They have a coarser tex- 
ture and generally more friable consistence in the upper 
part of their solum than the Bassett, Racine, Kenyon, and 
Ostrander soils. They also have a thinner Al horizon 
than the Kenyon and Ostrander soils, and unlike those 
soils, they have an AQ horizon. Unlike the Backbone 
soils, which are underlain by bedrock, the till subsoil 
variants of the Lamont series have a substratum of gla- 
cial till, They are similar to the Lamont soils but are 
underlain by glacial till at a depth between 15 and 36 
inches. They have a thicker or darker colored surface 
layer than the Chelsea soils, and unlike those soils, they 
have B horizons that developed in sandy loam material 
and in glacial till. The till subsoil variants of the La- 
mont series, in contrast to the Dickinson and Hagener 
soils, have an A2 horizon and a substratum of medium 
textured glacial till. 

Representative profile of Lamont sandy loam, till sub- 
soil variant, in a cultivated field, 35 feet west and 70 
feet, south of the NE. corner of the NWI4ANW1, sec. 
22, T. 97 N., R. 10 W.: 

Ap—0 to 7 inches, very dark gray (10YR 8/1) sandy loam; 
very dark grayish brown (10YR 38/2) if kneaded; 
cloddy ; very friable; neutral; abrupt, smooth bound- 

A2—7 to 43 inches, dark grayish-brown (10YR 4/2) and a 
small amount of very dark gray (10YR 3/1) and 
brown to dark-brown (10YR 4/3) heavy sandy loam ; 


weak, thin, platy structure; very friable; neutral; 
clear, smooth boundary. 
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Bit—12 to 20 inches, brown to dark-brown (10¥R 4/3) sandy 
loam; dark yellowish brown (1OYR 4/4) if kneaded; 
weak, very fine, subangular blocky structure; very 
friable; few, thin, discontinuous clay films; com- 
mon fine, tubular pores; medium acid; clear, smooth 
boundary. 

B21t—20 to 25 inches, dark yellowish-brown (10YR 4/4) light 
loam to sandy loam; weak, very fine, subangular 
blocky structure; friable; few, thin, discontinuous 
clay films; common fine, tubular pores; very strongly 
acid; clear, smooth boundary. 

ITB22t—25 to 82 inches, loam and some pebbles; brown 
(lO¥YR 5/3) ped exteriors, and yellowish-brown 
(10YR 5/4) ped interiors; few, fine, faint, yellow- 
ish-brown (10YR 5/8) motties; weak, very fine, 
subangular blocky structure; friable; common fine, 
tubular pores; stone line in upper part of horizon; 
very strongly acid; clear, smooth boundary. 

IIB23t—82 to 54 inches, coarse loam; some pebbles; light 
brownish-gray (2.5Y 6/2) ped exteriors and mixed 
strong-brown (7.5YR 5/6) and light brownish-gray 
(2.5Y 6/2) ped interiors; dark yellowish brown 
(10YR 5/6) crushed; weak, very fine, subangular 
blocky structure; very friable; few, thin, discon- 
tinuous clay films; common fine iron-manganese 


concretions; very strongly acid; clear, smooth bound- 
ary. 


IJC—54 to 72 inches, mixed light brownish-gray (2.5Y 6/2) 
and strong-brown (7.5YR 5/6) light clay loam; some 
pebbles; massive; firm; common fine iron-manganese 
concretions; slightly acid. 

The til subsoil variants of the Lamont series have 
moderate horizonation. Their texture centers on sandy 
loam in the part of the solum that developed in the 
moderately coarse textured material. It ranges from 
heavy loam to sandy clay loam or light clay loam in the 
part developed in the glacial till. In places the profile 
has a thin (less than 6 inches thick) zone of coarse- 
textured material just above the glacial till. The Al 
horizon is commonly very dark gray (10YR 3/1) and 
ranges from 4 to 8 inches in thickness. In general, the 
color of the Ap horizon is very dark gray (LOYR 3/1) 
to very dark grayish brown (10YR 3/2). Where the 
A2 horizon has been incorporated in the plow layer, 
however, the color of the Ap horizon is dark grayish 
brown (10YR 4/2) in some places. The color of the 
A2 horizon centers on dark grayish brown (10YR 4/2), 
and that horizon ranges from 2 to 6 inches in thickness. 

The Bit horizon 1s typically brown or dark brown 
(10YR 4/3) to dark yellowish brown (10YR 4/4). On 
the exteriors of the peds, the ITB2 horizons commonly 
have colors of lower chroma than those on the interiors. 
The exterior colors typically have values of 4 to 6 and 
chromas of 2 to 4 in hues of 10YR to 2.5YR. The in- 
terior colors generally have values of 5 and chromas of 
4 to 6 in hues of 10YR to 7.5YR. The lower chromas 
are more pronounced on the peds in the lower than in 
the upper B horizons. 

In places mottles are absent from the part of the 
profile formed in glacial till. Where mottles occur, they 
increase in number with increasing depth below the B2It 
horizon, and they range from few to common in the 
lower B horizon and in the C horizon. The color of the 
mottles is typically strong brown, yellowish brown, gray- 
ish brown, and gray to olive gray. The texture of the 
TIC horizon ranges from loam or sandy clay loam to light 
clay loam. The most acid horizon in the solum is 
medium acid to very strongly acid. 
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Lawson Series 


In the Lawson series are somewhat poorly drained 
soils formed in alluvium that has a texture of silt loam. 
These soils are nearly level or gently sloping and are at 
the base of upland slopes that grade to bottom lands and 
low benches. In some places they are on natural levees. 
The native vegetation was prairie grasses. 

The Lawson soils have thick, dark-colored A horizons 
of silt loam; grayish, mottled B horizons that also have 
a texture of silt loam; and stratified silty and loamy 
C horizons. 

In contrast to the Huntsville soils, which have a sub- 
soil that has chromas of 3 and lacks mottles, the Lawson 
soils have a mottled subsoil that has chromas of 2. Un- 
like the Kennebec soils, the Lawson soils have colors 
that have values of 4 and chromas of 2 above a depth 
of 40 inches. They have a thicker, darker colored Al 
horizon than the Canoe soils, and they also lack an AQ 
horizon, ‘They have darker colored A horizons than 
the Caneek soils, and they also lack stratification and 
are not calcareous like the Caneek soils. The Lawson 
soils have a thicker Al horizon than the Kato soils, 
Also, they are not underlain by coarse-textured material 
ata depth between 20 and 42 inches. Unlike the Hunts- 
ville soils, which have chromas of 3 and lack mottles in 
the subsoil, the Lawson soils have chromas of 2 and 
mottles im the subsoil. In contrast to the Turlin soils, 
they have Jess than 15 percent fine sand in their solum. 
The Lawson soils have a thicker Al horizon and less 
well defined B horizons than the Rowley soils. 

The Lawson soils form a hydrosequence with the 
TIuntsville soils, which are well drained, and with the 
Otter soils, which are poorly drained. 

Representative profile of Lawson silt loam in a culti- 
vated field, 165 feet south of a fence along an east-west 
road and 70 feet west of a fence aiong a north-south 
road in the NW14SE1, sec. 21, T. 98 N., R. 7 W.: 

Ap—0 to 7 inches, black (10YR 2/1) silt loam; weak, fine, 
granular structure; friable; neutral; abrupt, smooth 
boundary. 

A12—7 to 20 inches, same as Ap horizon but has clear, smooth 
boundary. 

A13—20 to 29 inches, black (10YR 2/1) silt loam; very weak, 
very fine, subangular blocky structure breaking to 
weak, fine, granular structure; friable; neutral; 
clear, smooth boundary. 

B1i—29 to 37 inches, silt loam that is dark grayish brown 
(2.5Y 4/2) or very dark grayish brown (2.5Y 3/2) 
with some black (10YR 2/1) coloring; weak, very 
fine and fine, subangular blocky structure; friable: 
when dry, common very fine sand grains or silt 
grains on ped surfaces; neutral; clear, smooth 
boundary. 

B2—87 to 50 inches, mottled dark grayish-brown (2.5Y 4/2), 
light olive-brown (2.5Y 5/4), and very dark grayish- 
brown (2.5Y 3/2) silt loam; moderate, fine, sub- 
angular blocky structure; friable; when dry, com- 
mon very fine sand grains or silt grains on ped 
surfaces ; neutral. 

‘The Lawson soils have weak horizonation. They have 
black (10YR 2/1) A1 horizons that range from 20 to 30 
inches in combined thickness. In places the soil ma- 
terial has values of 3 and chromas of 2 to a depth of 
40 inches. 
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A hue of 2.5Y is dominant in the B horizons. The 
color of the B horizons centers on values of 4 and 
chromas of 2, and the values commonly increase with 
increasing depth. In many places the subsoil has 
common mottles of light olive brown, olive, and olive 
gray. The texture throughout the solum is generally silt 
loam, but thin layers of other loamy material occur in 
places below a depth of 40 inches. The soil reaction ranges 
from slightly acid to mildly alkaline. 


Marlean Series 


In the Marlean series are soils that are well drained 
to excessively drained. These soils formed in a thin 
layer of loamy material of glacial origin over frag- 
mented, chalky, and earthy limestone (fig. 15). The 
underlying material contains some fragments of hard 
limestone and a small proportion of chert. These soils 
are on gently sloping ridgetops and on sloping or steep 
side slopes, below stony areas and outcrops of limestone. 
The native vegetation was grasses. 
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Figure 15.—Typical profile of a Marlean soil. 


fragments of hard limestone and chert are mixed with the ma- 
terial from limestone. 


A large number of 
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The Marlean soils have a moderately thick, dark- 
colored A horizon of loam and thin, brownish B hori- 
zons of variable thickness that are underlain by frag- 
mented limestone. The subsoil is free of mottles and 
clay films. 

The Marlean soils have a thicker, darker colored Al 
horizon than the Nordness soils, and unlike those soils, 
they lack an A2 horizon. Also, their solum has a higher 
content of sand (20 to 45 percent) than that of the 
Nordness soils, Their solum is thinner than those of 
the Rockton, Winneshiek, and Atkinson soils, and it 
lacks the A2 horizon that is typical in the solum of the 
Winneshiek soils. The Marlean soils have a solum that 
is thinner and higher in content of sand than that of 
the Frankville soils. They also have a thicker A1 hori- 
zon. than those soils, lack an A2 horizon, and were de- 
rived from material of glacial origin over limestone 
instead of from loess. 

Representative profile of Marlean loam in a cultivated 
field, 245 feet west and 60 feet north of the southeast 
fence corner of the SWI4SW, sec. 5, T. 97 N., RB. 9 W.: 


Ap—O to 6 inches, very dark brown (10YR 2/2) loam; weak, 
fine, granular structure; friable; neutral; abrupt, 
smooth boundary. 

A1—6 to 9 inches, very dark brown (10YR 2/2) loam; weak, 
very fine, subangular blocky structure breaking to 
weak, very fine, granular structure; friable; neutral; 
clear, smooth boundary. 

B2—9 to 12 inches, very dark grayish-brown (10YR 3/2) and 
some very dark brown (10YR 2/2) and dark browp 
(LOYR 3/3) to dark brown and brown (10YR 4/8) 
loam; weak, very fine, subangular blocky structure; 
friable; neutral; abrupt, wavy boundary. 

IIC—12 to 48 inches, bed of fragmented shaly limestone; 70 
to 80 percent fragments of limestone % inch to 3 
inches in diameter; very dark grayish-brown (10YR 
8/2), dark-brown (10YR 8/8), dark-brown to brown 
(10YR 4/3), and dusky-red (2.5YR 3/2) loamy ma- 
terial in fillings between the fragments; the frag- 
ments are calcareous, and the fillings between the 
fragments are mildly alkaline; common roots be- 
tween fragments; the material between fragments 
becomes more nearly yeHowish brown with increasing 


depth. 

The Marlean soils have weak horizonation. The Al 
horizon ranges from 6 to 10 inches in thickness. Its 
color is commonly black (10YR 2/1) to very dark brown 
(10YR 2/2), but the range of color includes very dark 
gray (10YR 3/1) to very dark grayish brown (10YR 
3/2) where the soil has been plowed. The texture of the 
A horizon ranges from loam to gritty silt loam. 

The B2 horizon has values of 3 to 5 and chromas of 
2 to 4, grading to higher chroma with increasing depth. 
The texture of the B2 horizon centers on loam, but the 
texture is sandy clay loam or light clay loam in. places. 

Fine-textured residuum is absent above the earthy 
limestone in most, places, and it is not a characteristic of 
the series. The thickness of the layer of material of 
glacial origin ranges from 5 to 15 inches. Beneath that 
material is typically soft, earthy limestone that also 
contains harder fragments of limestone and chert. 
Hard, level-bedded limestone is commonly at a depth 
between 10 and 12 feet. Thin layers of shale mter- 
bedded with limestone make up a minor part of the sub- 
stratum. The solum ranges from neutral to slightly 
acid in reaction. 
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Nasset Series 


In the Nasset series are soils that are well drained. 
These soils formed in 30 to 50 inches of loess over lime- 
stone bedrock or in a thin layer of residuum over lime- 
stone bedrock. The residuum is moderately fine tex- 
tured or fine textured. It is typically 1 to 6 inches thick, 
but the thickness ranges from 0 to 10 inches. These 
soils are on sloping ridgetops and on sloping to steep 
side slopes. The native vegetation was trees and 
grasses. 

The Nasset soils have a thin to moderately thick, 
dark-colored Al horizon of silt loam; an indistinct to 
distinct A2 horizon; and brownish B horizons that vary 
in thickness and that are stratigraphically underlain by 
bedrock or by a thin layer of residuum over bedrock. 
Parts of the B horizons contain clay films. 

The Nasset soils occur with Downs and Frankville 
soils. Their profile is similar to that of the Downs soils, 
but they have B horizons that vary in thickness. Also, 
their subsoil is underlain by limestone bedrock. The 
Nasset soils have a thicker solum than the Frankville 
soils. Also, they developed in 30 to 50 inches of loess 
over residuum or limestone bedrock instead of in 15 to 
30 inches of loess over a thin layer of limestone resid- 
uum or bedrock. The Nasset soils are lower in content 
of sand (less than 10 percent) than the Winneshiek and 
Waucoma soils. They have a thicker, darker colored Al 
horizon than the Palsgrove soils. Also unlike the Pals- 
grove soils, the Nasset soils have only a weak A2 horizon 
or distinct, grayish, grainy coats on the surfaces of the 
peds in the upper B horizon. 

The Nasset soils are the intermediate members of a 
biosequence that includes the Palsgrove soils, which are 
in the Gray-Brown Podzolic great soil group. 

Representative profile of Nasset silt loam in a culti- 
vated field, 330 feet east and 35 feet south of the center 
of sec. 12, T. 97 N., R. 7 W.: 


Ap—0 to 8 inches, very dark gray (10Y¥YR 3/1) and some 
dark grayish-brown (10YR 4/2) silt loam; weak, 
fine, granular structure; friable; medium acid; 
abrupt, smooth boundary. 

A2—8 to 15 inches, silt loam; very dark grayish brown 
(10YR 3/2) and dark grayish brown (10YR 4/2) 
when moist and light brownish gray (10YR 6/2) 
when dry; very weak, thin, platy structure breaking 
to weak, fine, granular structure; friable; when dry, 
has white very fine sand or silt on cleavage planes; 
strongly acid; clear, smooth boundary. 

B1i—15 to 21 inches, silt loam; dark-brown to brown (10YR 
4/3) ped exteriors; yellowish-brown (10YR 5/4) ped 
interiors; weak, very fine, subangular blocky struc- 
ture; friable; when dry, has white very fine sand or 
silt grains on ped surfaces; medium acid; clear, 
smooth boundary. 

B12—21 to 27 inches, silt loam; dark-brown to brown (10YR 
4/3) ped exteriors; yellowish-brown (10YR 5/4) ped 
interiors; weak, very fine and fine, subangular 
blocky structure; friable; when dry, has very abund- 
ant white very fine sand or silt on ped surfaces; 
medium acid; clear, smooth boundary. 

B21—27 to 34 inches, silt loam; dark-brown to brown (10YR 
4/3) ped exteriors; dark yellowish-brown (10YR 
4/4) ped interiors; weak, very fine and fine, suban- 
gular blocky structure; friable; when dry, has 
abundant, white, very fine sand or silt coats on ped 
surfaces; medium acid; clear, smooth boundary. 
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B22t—34 to 87 inches, light silty clay loam; dark-brown 
(75YR 38/2 to 4/2) ped exteriors: dark-brown to 
brown (10YR 4/8) ped interiors; weak, fine, pris- 
matic structure breaking to weak, very fine, 
subangular blocky structure; friable to firm; com- 
mon thin, discontinuous clay films; medium acid; 
abrupt, wavy boundary. 

IIB23t—37 to 42 inches, yellowish-brown (10YR 5/6) and 
reddish-yellow (7.5YR 6/6) clay; moderate, fine and 
medium, subangular blocky structure; very firm; 
thick, continuous clay films; weathered limestone; 
neutral; abrupt, wavy boundary. 

IIR—42 inches, limestone bedrock. 

The Nasset soils have moderate to strong horizonation. 
Except in eroded areas, where in places the texture of 
the Ap horizon is light silty clay loam, the texture of 
the Al or Ap horizon is commonly silt loam. The Al 
horizon ranges from very dark brown (10YR 2/2) to 
very dark gray (10YR 38/1) in color and from 4 to 8 
inches in thickness. In general, the Ap horizon is be- 
tween a very dark gray (10YR 3/1) and very dark 
grayish brown (10YR 3/2) in color, but in places it 
contains mixings of dark grayish brown (10YR 4/2) 
and of dark brown to brown (10YR 4/3). In places all 
of the A2 horizon has been incorporated in the Ap 
horizon. 

The B horizons above the lithologic discontinuity 
typically have a hue of 10YR, values of 4 or 5, and 
chromas of 3 to 6, but the hue is 7.5YR in places. The 
texture of the B horizons above the residuum ranges 
from heavy silt loam to medium silty clay loam. The 
residuum is cormmonly neutral in reaction and ranges 
in texture from heavy silty clay loam or silty clay to 
clay. In many places it is more reddish than the ma- 
terial derived from loess. The layer of residuum is 
typically between 1 and 6 inches thick, but the thickness 
ranges from 0 to 10 inches. The soil reaction is variable. 
The most acid part of the solum is medium acid to 
strongly acid. 
Nordness Series 


The soils of the Nordness series are well drained. 
They formed in 5 to 15 inches of silty material, domi- 
nantly loess, over limestone bedrock or a thin layer of 
residuum and limestone bedrock. These soils are on 
sloping ridgetops, on sloping to steep side slopes, and 
in areas of escarpments in the uplands. The native 
vegetation was trees. 

The Nordness soils have a thin, moderately dark 
colored Al horizon of silt loam; a distinct or moderately 
distinct A2 horizon; and thin, but recognizable, B hori- 
zons of variable thickness. In many places there are a 
few clay films. The solum is underlain by hard, level- 
bedded limestone bedrock. 

The Nordness soils have a thinner, lighter colored Al 
horizon than the Marlean soils. Also, in areas that are 
not eroded, they have an A2 horizon that is lacking in 
the Marlean soils. They have a silty rather than a 
loamy solum like that of the Marlean soils. Also, they 
are underlain by a thin layer of residuum and hard, 
fractured limestone bedrock instead of by softer material 
that contains a larger proportion of interfragments of 
loamy material. The Nordness soils have a thinner 
solum and a less well defined B horizon than the Whalan 
soils and a thinner solum than the Palsgrove and Du- 
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buque soils. They occur with Dubuque soils and with 
areas of Steep rock land. 

Representative profile of Nordness silt loam in open 
timber, reached by going 140 feet along road from cen- 
ter of T-road intersection, then 15 feet east. of road 
right-of-way to extreme SW. corner of SE14, sec. 21, 
T. 99 NL R. 7 W.: 


A1—O to 2 inches, very dark gray (10YR 38/1) and dark gray- 
ish-brown (10YR 4/2) silt loam; moderate, fine, 
granular structure; friable; neutral; clear, smooth 
boundary. 

A2—2 to 5 inches, dark grayish-brown (10YR 4/2) silt loam; 
moderate, thin and medium, platy structure break- 
ing to weak, very fine, subangular blocky structure; 
friable; medium acid; clear, smooth boundary. 

B1—5 to 9 inches, dark-brown to brown (10YR 4/8) silt 
loam; moderate, very fine, subangular blocky struc- 
ture; friable; common, thin, very dark grayish- 
brown (10YR 3/2) ped coats; neutral; clear, smooth 
boundary. 

IIB2t—9 to 12 inches, dark-brown (7.5YR 3/2) and reddish- 
brown (5YR 4/4) silty clay loam; moderate, very 
fine, subangular blocky structure; friable; few, thin, 
discontinuous, black (10YR 2/1) clay films; neutral; 
abrupt, wavy boundary. 

{IR1I—12 to 18 inches, bed of clean limestone or slabs of 
limestone; the slabs of rock are 8 to 10 inches and 
larger in diameter and 2 to 5 inches thick; horizon- 


tally between the slabs is a very thin (less than one-. 


fourth inch) accumulation of reddish, calcareous silty 
Clay loam, and vertically as much as 2 inches of red- 
dish, calcareous silty clay loam. 
IIR2—18 inches, dense, hard, level-bedded limestone bedrock. 
The Nordness soils have weak to moderate horizona- 
tion. The color of their Al horizon is centered on very 
dark gray (10YR 3/1) or very dark grayish brown 
(10YR 3/2). In areas that have been cultivated, how- 
ever, the color of the Ap horizon includes dark gray 
(10YR 4/1) and dark grayish brown (L0YR 4/2). ‘The 
thickness of the A1 horizon ranges from 2 to 5 inches. 
The A2 horizon is typically dark grayish brown (10YR 
4/2), but that horizon is not discernible in many areas 
that have been cultivated. The texture of the Al and 
A horizons ranges from loam to silt loam. 

The B horizons are weakly to moderately defined, and 
they were derived from two-storied parent material in 
places. From 25 to 35 percent of the B1 horizon is clay. 
Typically, the material in which the lower B horizon 
formed includes a layer of residuum that is less than 
6 inches thick. Residual material is absent in some 
places, however, and in other places the thickness ranges 
to 10 inches or more. In many places the color of the 
material below the lithologie discontinuity has a more 
reddish hue than that above. The soil reaction is vari- 
able; the soils range from neutral to medium acid in 
reaction. 

Oran Series 


In the Oran series are somewhat poorly drained soils 
that formed in 14 to 24 inches of loamy material over 
loam to clay loam glacial till. These soils are nearly 
level or gently sloping and are on slopes in the uplands 
and in areas adjacent to drainageways. The natural 
vegetation was trees and prairie grasses. 

The Oran soils have a thin to moderately thick, dark- 
colored Al horizon of loam; a somewhat distinct A2 
horizon; and mottled B horizons that have a texture of 
loam to clay loam and that contain some stones and 
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pebbles. In parts of the B horizon, there are some clay 
films or clay flows. The interior and exterior colors of 
the peds are distinctly contrasting in the B2 and B3 
horizons. In many places a stone line lies between the 
loam sediment and the glacial till. 

The Oran soils have a thinner AJ horizon than the 
Floyd soils, and unlike those soils, they have an A2 hori- 
zon, Also, they formed in a thinner layer of loamy 
sediments over glacial till than did the Floyd soils. 
Unlike the Bassett soils, they have colors that have a 
chroma of 2, and they have mottles in the B1 horizon. 
The combined thickness of the B horizons is less vari- 
able in the Oran than in the Hayfield soils. Also, the 
Oran soils are not underlain by a uniform layer of 
coarse-textured material like the Hayfield soils. The 
Oran soils were derived from glacial till instead of 
alluvium and have a higher content of sand than the 
Canoe soils, which are silty. Also, unlike the Canoe 
soils, they contain same stones and pebbles. The Oran 
soils have a higher content of sand in the upper part 
of their solum than do the gray subsoil variants of the 
Franklin series, which have formed in 15 to 40 inches 
of loess. 

The Oran soils form a hydrosequence with the Bassett 
soils, which are moderately well drained. 

Representative profile of Oran loam in a cultivated 
field, 400 feet north and 65 feet east of the SW. corner 
of the SW14NW1, sec. 29, T. 97 N., R. 10 W.: 


Ap—0 to 8 inches, very dark gray (10YR 8/1) loam; weak, 
fine, subangular blocky to weak, fine, granular 
structure; friable; a few dark grayish-brown (10YR 
4/2) mixings from A2 horizon; neutral; abrupt, 
smooth boundary. 

A2--8 to 14 inches, dark grayish-brown (10YR 4/2) loam; 
moderate, thin, platy structure; friable; common, 
fine, distinct, very dark gray (10YR 3/1) and very 
dark grayish-brown (10YR 3/2) worm casts and 
mixings; strongly acid; clear, smooth boundary. 

Bi—14 to 19 inches, dark grayish-brown (10YR 4/2) heavy 
loam; weak, fine, subangular blocky structure; com- 
mon, fine, faint, yellowish-brown (10YR 5/4) mottles; 
friable; many, fine, inped tubular pores; numerous 
stones 1 to 3 inches in diameter in lower part of 
horizon; strongly acid; clear, smooth boundary. 

IIB2—19 to 28 inches, heavy loam; some stones and pebbles; 
grayish-brown (2.5¥ 5/2) and yellowish-brown (10YR 
5/6) colors in a finely mottled pattern on ped ex- 
teriors;. weak, fine, subangular blocky structure; 
friable; insides of peds have higher proportion of 
yellowish-brown (10YR 5/6) colors than exteriors; 
many, fine, inped tubular pores; strongly acid; clear, 
smooth boundary. 

IEB3t—28 to 42 inches, heavy loam; some stones and pebbles; 
grayish-brown (2.5Y 5/2) and  yellowish-brown 
(10YR 5/6) ped interiors; weak to moderate, me- 
dium, prismatic structure breaking to weak, fine to 
medium, prismatic structure; the grayish-brown 
(2.5Y 5/2) color more distinct on prism surfaces 
than on peds; prisms and ped exteriors have thin, 
grayish-brown (2.5Y 5/2) coats of very fine sand or 
silt and common, fine, distinct, yellowish-brown 
(10OYR 5/6) mottles; many fine pores; a few, 
distinct, very dark gray (10YR 3/1) clay flows in 
vertical root channels; a few, fine, dark-colored ox- 
ide concretions; slightly acid to neutral; clear, 
wavy boundary. 

TIC—42 to 50 inches, yellowish-brown (10YR 5/6) loam; 
some stones and pebbles; massive; common, fine, dis- 
tinct, grayish-brown (2.5Y 5/2) mottles; firm; a few 
fine and medium pores; a few soft carbonate con- 
cretions; calcareous. 
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The Oran soils have moderate horizonation. The Al 
horizon ranges from 4 to 8 inches in thickness and from 
black (JOYR 2/1) to very dark gray (10YR 3/1) in 
color. The color of the A2 horizon centers on a value 
of 4 and a chroma of 2, but the values are lower or 
higher than 4 in some places. The A2 horizon is gener- 
ally between 4 and 8 inches thick. In some areas that 
have been plowed, part of the A2 horizon is incorpor- 
ated in the surface layer. In the uppermost 14 to 24 
inches of the solum, the texture is loam to silt loam. 

The texture of the B horizons centers on heavy loam, 
but it ranges from light clay loam to sandy clay loam. 
Those horizons contain some stones and pebbles. In 
many places in the B horizons, the hue is 2.5Y, but the 
hues range from 10YR in the upper B horizons to 5Y 
on some exterior coats in the lower B horizon. Color 
values of 4 grading to 5 and chromas of 2 are most 
common in the B horizons. The lower B horizon has 
contrasting exterior and interior colors. The mottles 
range from yellowish brown to olive gray and_ grayish 
brown in color. In the most acid part of the solum, the 
reaction is strongly acid or very strongly acid. In 
places, however, the glacial till is calcareous below a 
depth of 42 inches. 


Orwood Series 


In the Orwood series are well-drained soils that 
formed in wind-deposited material that has a texture 
of loam or silt loam. These soils are gently sloping to 
steep and are on ridgetops and side slopes in the up- 
lands. The native vegetation was trees and prairie 
grasses. 

The Orwood soils have a thin to moderately thick, 
dark colored or moderately dark colored Al horizon of 
silt loam to loam; an indistinct A horizon in areas that 
are not eroded; and B horizons of brownish silt loam to 
loam. Some clay films are in the B horizons. The Bl 
and B2 horizons are free of mottling. 

The Orwood soils have a higher content of sand than 
the Downs soils, which were derived from loess. They 
have a lower content of sand and a darker, thicker Al 
horizon than the Lamont soils. The Orwood soils have 
a lower content of sand and a thinner Al horizon than 
the Dickinson soils, and they have an A2 horizon in 
areas that are not eroded. They have a higher content 
of sand and a thicker solum than the Nasset soils, and 
their solum is not underlain by limestone and limestone 
residuum like that of the Nasset. soils. Unlike the Ra- 
cine and Bassett soils, which were derived from till, the 
Orwood soils were derived from windblown material 
and have a solum that is free of stones and pebbles. 

Representative profile of Orwood silt loam in a culti- 
vated field, about 30 feet north and 160 feet east of the 
SW. corner of the NWI4NW1,, sec. 23, T. 100 N., 
R. 10 W.: 

Ap—0 to 8 inches, silt loam to loam; very dark grayish brown 
(10YR 8/2) when moist and grayish brown (10YR 
5/2) when dry; weak, very fine, granular structure; 
friable; neutral; abrupt, smooth boundary. 

B1—S8 to 18 inches, dark-brown (10YR 3/3 to 10YR 4/8) silt 
loam to loam; weak, fine, subangular blocky struc- 
ture; friable; some peds and coats of very dark 


grayish brown (10YR 38/2); neutral; clear, smooth 
boundary. 
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B21t—13 to 28 inches, heavy silt loam to loam; brown to 
dark-brown (10YR 4/3) ped exteriors; dark yel- 
lowish-brown (10YR 4/4) ped interiors; moderate, 
fine, subangular blocky structure; friable; common, 
fine, inped tubular pores; distinct, discontinuous, dark- 
brown (10YR 3/3) clay films and a few black oxide 
stains on the peds; neutral; clear, smooth boundary. 

B22t—23 to 29 inches, silt loam to loam; brown to dark- 
brown (10YR 4/3) ped exteriors; dark yellowish- 
brown (10YR 4/4) ped interiors; moderate, fine, 
subangular blocky structure; friable; common, thin, 
discontinuous, dark-brown (10YR 3/3) clay films and 
a few black oxide stains on the ped surfaces; com- 
mon, fine, inped tubular pores; medium acid; clear, 
smooth boundary. 

B381t—29 to 42 inches, loam; brown to dark-brown (10YR 

ped exteriors; dark yellowish-brown (10YR 
4//4) ped interiors; weak, medium, subangular blocky 
structure and some tendency toward prismatic struc- 
ture; friable; thin, distinct, discontinuous clay films 
and a few black oxide stains; common, fine, inped 
tubular pores; prism surfaces have prominent, very 
thin coatings of sand grains that are very pale 
brown (10YR 7/8) when dry and that can be seen 
only when soil material is dry; medium acid; clear, 
smooth boundary. 

B32—42 to 50 inches, silt loam; dark yellowish-brown (10YR 
4/4) to yellowish-brown (1OYR 5/4) ped exteriors; 
dark yellowish-brown (JOYR 4/4) ped interiors; 
weak, medium to coarse, prismatic structure; friable ; 
many, fine, inped tubular pores; prism surfaces 
have distinct coatings of sand grains that are very 
pale brown (10YR 7/3) when dry and that can be 
seen only when soil material is dry; medium acid; 
clear, smooth boundary. 

C—50 to 60 inches, yellowish-brown (10YR 5/4) silt loam; 
massive; friable. 


The Orwood soils have moderate horizonation. The 
Al horizon ranges from 4 to 8 inches in thickness, from 
very dark brown (10YR 2/2) to very dark gray (LOYR 
3/1) or very dark grayish brown (10YR 3/2) in color, 
and from silt loam to loam in texture. Where an A2 
horizon is present, it is 2 to 4 inches thick and is mainly 
dark grayish brown (10YR 4/2) but contains some ma- 
terial that is very dark grayish brown (1L0YR 3/2). In 
areas that are cultivated or that are eroded, the A2 hori- 
zon is commonly mixed with the plow layer. In many 
areas that are cultivated, an abrupt boundary separates 
the Ap horizon from the Bi horizon, where the colors 
have a value of 4 and chroma of 38. An abrupt boundary 
also separates the Al horizon from the B_ horizons. 
Grainy coats are evident in many places in the B 
horizons. 

The B horizons have color values of 4 or higher and 
chromas of 3 or higher with increasing depth. In some 
places yellowish-brown and strong-brown mottles are 
below a depth of 30 inches. The texture of the B hori- 
zons centers on loam or silt loam, but it is very lght 
clay loam in places. The content of sand in the solum 
ranges from 20 to 40 percent, and the sand is predomi- 
nantly fine. The solum contains a few very thin layers 
of fine sandy loam. The soils range from neutral to 
strongly acid in reaction. 

Ossian Series 

In the Ossian series are soils that are poorly drained. 

These soils formed in medium-textured, silty alluvium 


derived mainly from soils of the uplands that developed 
in loess. These soils typically contain less than 10 per- 
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cent sand. They are on nearly level first bottoms and 
in upland drainageways. The native vegetation was 
grasses and sedges that are tolerant of excessive wet- 
ness, 

The Ossian soils have an Al horizon of dark or 
moderately dark colored silt loam. This Al horizon is 
separated from a distinctly gleyed and mottled B hori- 
zon. of silt loam by an abrupt boundary. 

The texture and horizon development of the Ossian 
soils are similar to those of the Otter soils. The Ossian 
soils have a thinner A horizon than the Otter, however, 
and they have gleyed colors above a depth of 20 inches. 
The Ossian souls have a thinner A horizon than the 
Rowley soils, and unlike the Rowley soils, they have 
distinctly gleyed B horizons. They have a thinner A 
horizon than the Huntsville soils. Also, they have 
gleyed B horizons and are poorly drained instead of 
well drained. In contrast to the Kennebec soils, which 
are dark colored to a depth of 40 inches or more, the 
Ossian soils are dark colored to a depth of about 18 
inches. Also, they have more strongly defined B hori- 
zons than the Kennebec soils. The Ossian soils have 
less sand throughout the solum than the Clyde soils, 
which formed in glacial material. 

Representative profile of Ossian silt loam along the 
Yellow River in a cultivated field, 725 feet south and 
115 feet east of the northwest corner of sec. 12, T. 96 N., 
R. 7 W.: 


Ap—0 to 7 inches, black (N 2/0) heavy silt loam; cloddy 
but breaks to weak, medium, subangular blocky 
structure; friable; neutral; abrupt, smooth bound- 


ary. 

A12—7 to 15 inches, black (N 2/0) heavy silt loam; moder- 
ate, fine, granular structure; friable; neutral; grad- 
ual, smooth boundary. 

AJ3—15 to 18 inches, black (10YR 2/1) heavy silt loam; 
black (10YR 2/1) to very dark gray (10YR 3/1) if 
kneaded; moderate, fine and very fine, granular 
structure; friable; few, fine, distinct, olive-gray (5Y 
5/2) peds or mixings; neutral; gradual, smooth 
boundary. 

Big—18 to 28 inches, very dark gray (2.5Y 38/1) and 10 
percent olive-gray (5Y 5/2) silt loam to silty clay 
joam; weak, fine and very fine, subangular blocky 
structure; friable; neutral; clear, smooth boundary. 

B2g—23 to 82 inches, dark-gray (5Y 4/1) to olive-gray 
(BY 5/2) silt loam to silty clay loam; olive 
gray (5¥ 5/2) to olive (SY 5/8) if kneaded; 
weak, medium, prismatic structure breaking to weak, 
fine, subangular blocky structure; friable; few, 
patchy, dark ped surfaces; neutral; gradual, smooth 
boundary. 

B3g—32 to 42 inches, silt loam to light silty clay loam; olive- 
gray (5¥ 5/2) ped exteriors; olive-gray (SY 5/2) to 
olive (5Y 5/3) interiors; common, fine, distinct, 
yellowish-brown mottles inside peds; weak, medium, 
prismatic structure breaking to weak, medium, sub- 
angular blocky structure; friable; few, fine, distinct 
concretions of iron and manganese; few dark coats 
in pores; neutral; clear, wavy boundary. 

Cg—42 to 50 inches, olive-gray (5Y 5/2) and yellowish-brown 
(10YR 5/8) silt loam; some vertical cleavage; very 
friable; few, fine, distinct concretions of iron and 
manganese; weakly calcareous; moderately alkaline. 


The Ossian soils have moderate horizonation. The 
Al horizon is commonly black (N 2/0 to 10YR 2/1), 
but it is very dark gray (LOYR 38/1 and 5Y 3/1) in 
places. The Al horizon ranges from 10 to 20 inches in 
thickness. Colors that have values of 4 to 6, chromas 
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of 1 or 2, and a hue of 5Y are typical in the B horizons, 
but the range of color includes a hue of 2.5Y. In many 
places yellowish-brown mottles occur throughout the B 
horizons. 

Soils that lack a gleyed horizon immediately below 
the A horizons are considered to be outside the range 
of the Ossian series. Throughout the solum, the texture 
is centered on silt loam. The range of texture includes 
light silty clay loam, however, and soil material that is 
approximately 25 to 35 percent clay and generally less 
than 10 percent sand. In most places the solum is free 
of stratification. Coarse-textured underlying material 
is generally below a depth of 5 feet. The soils range 
from neutral to slightly acid in reaction. 


Ostrander Series 


The Ostrander series consists of well-drained soils 
that formed in friable, loamy glacial material and 
glacial till. A pebble band separates the loamy over- 
burden from the glacial till. These soils are gently 
sloping to sloping and are on upland highs or ridgetops 
and on convex side slopes. The native vegetation was 
prairie grasses. 

The Ostrander soils have moderately thick, dark- 
colored A horizons of loam. They have brownish B 
horizons of loam to clay loam that are free of mottles 
above a depth of 80 inches. The B and C horizons are 
friable, and contrasting exterior and interior colors are 
not pronounced in those horizons. In places there are 
a few clay films, but their B/A clay ratio is low. 
Cobbles and pebbles are common in the solum below the 
pebble band. 

The Ostrander soils have more brownish ITB3t and 
TIC horizons than the Kenyon soils, and they lack the 
grayish mottles that are slightly evident in the profile 
of the Kenyon soils) They have a thicker, darker 
colored Al horizon than the Renova and Racine soils, 
and they lack the AY horizon that is typical in the pro- 
files of the Renova and Racine soils. The Ostrander 
soils have a thicker solum than the Rockton and Atkin- 
son soils, and they are not underlain by limestone and 
limestone residuum like those soils. They have a thicker 
solum than the Waukegan soils, and they are underlain 
by finer textured material than those soils. 

The Ostrander soils form a biosequence with the Ra- 
cine soils, which are in the Gray-Brown Podzolic great 
soil group but are intergrading toward Brunizems, and 
with the Renova soils, which are in the Gray-Brown 
Podzolic great soil group. 

Representative profile of Ostrander loam in a culti- 
vated field on the western edge of the NEIZSEY, of 
sec. 80, T. 99 N., R. 10 W., reached by going 60 feet 
north of road fence and 25 feet east: 

Ap—0 to 8 inches, very dark brown (10YR 2/2) loam; very 
weak, very fine, subangular blocky structure break- 
ing to granular structure; friable; strongly acid; 
abrupt, smooth boundary. 

Ail—S8 to 12 inches, same as Ap horizon but has a clear, 
smooth boundary. 

A3—12 to 18 inches, very dark grayish-brown (10YR 3/2) 
and some very dark brown (10YR 2/2) loam; very 
weak, very fine, subangular blocky structure break- 


ing to granular structure; friable; medium acid; 
clear, smooth boundary. 
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Blit—18 to 22 inches, brown to dark-brown (10YR 4/8) 
loam; weak, very fine, subangular blocky structure; 
friable ; common, thin, discontinuous, dark yellowish- 
brown (10YR 4/4) clay films; medium acid; abrupt, 
smooth. boundary. 

IIB12t—22 to 24 inches, pebble band; pebbles 1 to 3 inches in 
diameter embedded in soil material; other charac- 
teristics similar to those of B11t horizon. ; 

IIB2it—24 to 34 inches, dark yellowish-brown (10YR 4/4) 
light clay loam; some stones and pebbles; weak, 
fine, prismatic structure breaking to weak, very fine 
and fine, subangular blocky structure; friable; com- 
mon, thin, discontinuous, brown to dark-brown (10YR 
4/8) clay films; medium acid; clear, smooth bound- 


ary. 

IIB22t—84 to- 44 inches, light clay loam; some stones and 
pebbles; yellowish-brown (10YR 5/4) ped exteriors; 
yellowish-brown (10YR 5/6) ped interiors; moderate; 
fine, subangular blocky structure; friable; common, 
thin, discontinuous, brown to dark-brown (10YR 
4/3) clay films and some very dark gray (10YR 3/1) 
elay flows; common fine iron-manganese concretions 
of an oxide; medium acid; gradual, smooth bound- 
ary. 

TIB3t—44 to 55 inches, light clay leam; some stones and 
pebbles; yellowish-brown (10YR 5/4) ped exteriors; 
yellowish-brown (10YR 5/6) ped interiors; weak, 
medium, subangular blocky structure; friable; few, 
thin, discontinuous, brown to dark-brown (10YR 
4/8) clay films; few dark-gray (10YR 3/1) clay 
accumulations; common fine iron-manganese con- 
cretions of an oxide; neutral; abrupt, smooth bound- 


ary. 
TIC—455 inches, same color as IIB38t horizon; calcareous. 


The Ostrander soils have moderate horizonation. The 
Al horizon ranges from black (10YR 2/1) to very dark 
brown (10YR 2/2) in color and from 8 to 15 inches in 
thickness. The texture of the Al horizon is generally 
loam, but an Al horizon that has a texture of silt loam 
and that is as much as 15 inches thick is not excluded. In 
places colors that have a value of 3 and chroma of 2 ex- 
tend to a depth of 20 inches. 

The B horizons have values of 4 and higher and chro- 
mas of 8 and higher with increasing depth. A pebble 
band at a depth of 18 to 24 inches is common. The tex- 
ture of the B horizons centers on loam to clay loam. 
Clay films are evident in the B horizons, but their B/A 
clay ratio is low. Mottles are generally absent above a 
depth of 30 inches, but where they occur, they have a 
color of yellowish brown to strong brown. The entire 
solum is friable, The reaction centers on medium acid, 
but in places calcareous glacial till is below a depth of 
48 inches. 

Otter Series 


In the Otter series are poorly drained soils that formed 
in medium-textured, silty alluvium. These soils are near- 
ly level and occur in a complex pattern with the Colo 
soils on first bottoms. The native vegetation was sedges 
and grasses that tolerate excessive wetness. 

The Otter soils have very thick, black A horizons of 
silt loam and gleyed, mottled B horizons, also of silt loam. 
The A and B horizons contain less than 20 percent fine 
sand. In places the solum contains stratified loamy and 
silty material below a depth of 40 inches. 

The Otter soils, unlike the Kennebec, have a gleyed B 
horizon at a depth between 30 and 40 inches. They have 
more grayish hues than the Lawson soils and unlike those 
soils, they have color values of 5 and 6 and chromas of 1 
and 2. They have a gleyed subsoil and less structural 
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development than do the Rowley soils. The Otter soils 
are not gleyed like the Ossian soils above a depth of 20 
inches. They have a texture of silt loam to a depth of 
40 inches or more, rather than silty clay loam like that 
in the Colo soils. 

Representative profile of Otter silt loam in a perma- 
nent pasture, 315 feet south and 60 feet west of the NE. 
corner of the NWI14NE\, sec. 14, T. 98 N., R. 10 W.: 


Ali—0 to 8 inches, very dark gray (10YR 3/1) and black 
(10YR 2/1) silt loam; weak, very fine, subangular 
blocky structure breaking to fine granular structure; 
friable; recent deposition; neutral; abrupt, smooth 
boundary. 
to 26 inches, black (10YR 2/1) silt loam; weak, 
fine, granular structure; friable; few, fine, dark- 
brown (7.5YR 4/4) iron-manganese concretions of an 
oxide; neutral; gradual, smooth boundary. 
A18—26 to 87 inches, black (10YR 2/1 to N 2/0) and some 
very dark gray (N 3/0) heavy silt loam; weak, very 
fine, subangular blocky structure; friable; few, fine, 
dark-brown (7.5YR 4/4) iron-manganese concretions 
of an oxide; neutral; gradual, smooth boundary, 
to 47 inches, dark-gray (5Y 4/1), olive-gray (5Y 
4/2), and some very dark grayish-brown (2.5Y 
8/2) silt loam; weak, very fine, subangular blocky 
structure; friable; few, fine, dark-brown (7.5YR 4/4) 
iron-manganese coneretions of an oxide; neutral; 
gradual, smooth boundary. 
Cg—47 to 58 inches, mottled light olive-gray (SY 6/2), gray 
(5Y¥ 6/1), olive-gray (5Y 5/2), and yellowish-brown 
(10YR 5/8) silt loam; massive; friable; neutral. 


The Al horizon is black (10YR 2/1 to N 2/0) and 
ranges from 30 to 40 inches in thickness. The Bg horizon 
is distinctly gleyed and has a hue of 5Y, values of 4 to 
6, and chromas of 1 and 2. In many places the B and 
C horizons contain strongly contrasting mottles. The 
structure is weakly expressed. The texture of the solum 
centers on medium to heavy silt loam. The content of 
fine sand increases with increasing depth, but it ranges 
from 10 to 20 percent above a depth of 40 inches. The 
reaction is generally neutral, but these soils are slightly 
acid to mildly alkaline in places. 
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Palsgrove Series 


In the Palsgrove series are well-drained soils formed 
in 80 to 50 inches of loess over limestone residuum and 
limestone bedrock. In most, places the layer of residuum 
is thin. These soils are on gently sloping ridgetops in 
the uplands and on steep, convex side slopes. The native 
vegetation was trees. 

These soils have a thin, moderately dark colored Al 
horizon. In areas that are not eroded, they have a dis- 
tinct A2 horizon. They have brownish B horizons that 
developed mainly in loess, but in some places part of the 
lower B horizon formed in residuum. 

The Palsgrove soils have a thinner, lighter colored Al 
horizon and in many places a more distinct A2 horizon 
than the Nasset soils. They have a thicker solum than 
the Dubuque soils and a thicker solum and a thinner, 
lighter colored Ai horizon than the Frankville soils. 
The Palsgrove soils have a more silty profile (less than 
10 percent fine sand) than the Whalan soils. They 
formed in loess over limestone residuum and bedrock, 
rather than in glacial material. 

The Palsgrove soils form a biosequence with the Nas- 
set. soils, which are also in the Gray-Brown Podzolic 
great soil group but are intergrading toward Brunizems. 
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Representative profile of a moderately eroded Pals- . 


grove silt loam that has slopes of 11 percent and that 
has the A2 horizon incorporated in the Ap, in a culti- 
vated field 750 feet east and 860 feet north of the SW. 
corner of the SE14 sec. 14, T. 100 N., R. 8 W.: 


Ap—0 to 6 inches, dark grayish-brown (10¥R 4/2) silt loam; 
weak granular structure; friable; when dry, com- 
mon coatings of white silt or very fine sand noted; 
slightly acid; abrupt, smooth boundary. 

Bi—6 to 11 inches, brown to dark-brown (10YR 4/3) and 
dark yellowish-brown (10YR 4/4) silt loam} weak, 
very fine, subangular blocky structure; friable; 
when dry, common coatings of white silt or very 
fine sand noted; few, thin, discontinuous clay films; 
strongly acid; clear, smooth boundary. 

B21it—11 to 22 inches, silty clay loam; brown to dark-brown 
(10¥R 4/3) ped exteriors; yellowish-brown (10YR 
5/4) ped interiors; moderate, fine, subangular blocky 
structure; friable; when dry, common coatings of 
white silt or very fine sand noted; common, thin, 
discontinuous clay films; strongly acid; few iron- 
manganese concretions of an oxide; clear, smooth 
boundary. 

B22t--22 to 34 inches, silt loam that is yellowish brown 
(10YR 5/4), dark yellowish brown (10YR 4/4), and 
brown to dark brown (10YR 4/3), with streaks of 
strong brown (7.5¥R 5/8); moderate, fine, subangu- 
Jar blocky structure; friable; when dry, prominent 
coatings of white silt or very fine sand noted; few, 
thin, discontinuous clay films; strongly acid; few 
iron-manganese concretions of an oxide; clear, smooth 
boundary. 

Bait—34 to 40 inches, silt loam that is mixed yellowish 
brown (10YR 5/4), dark yellowish brown (10YR 
4/4), and brown to dark brown (10YR 4/3), with, 
streaks of strong brown (7.5YR 5/8); weak, coarse, 
subangular blocky structure; friable; when dry, 
prominent coatings of white silt or very fine sand 
noted; very few, thin, discontinuous clay films; me- 
dium acid; few iron-manganese concretions of an 
oxide; abrupt, smooth boundary. 

IIB32t—40 to 42 inches, dark-brown to brown (7.5YR 4/4) 
gritty silty clay; few, fine, faint, yellowish-brown 
(1OYR 5/6) and grayish-brown (2.5Y 5/2) mottles; 
moderate, very fine, subangular blocky structure; 
firm; few very dark grayish-brown (10YR 3/2) clay 
balls; neutral; abrupt, wavy boundary. 

IIR—42 inches, fractured hard limestone. 


The Palsgrove soils have moderate to strong horizon- 
ation. Their Al horizon is very dark gray (1UYR 38/1) 
to very dark grayish brown (10YR 3/2) and ranges 
from 2 to 4 inches in thickness. In areas that are eroded 
or that have been cultivated, the color of the Ap horizon 
is dark gray (10YR 4/1) or dark grayish brown (10YR 
4/2). Vhe AY horizon, where present, ranges from dark 
grayish brown (10YR 4/2) to grayish brown (1OYR 
5/2) in color. In areas that are not eroded or that have 
not been cultivated, it ranges from 4 to 8 inches in thick- 
ness. The A horizon is incorporated in the surface 
layer in many areas that have been plowed. The A hor- 
izons have a texture of silt loam. 

The texture of the B horizons centers on silty clay 
loam. Those horizons formed predominantly in loess. 
In places, however, the B3 horizons or the lower B2 hor- 
izon formed in a thin layer of moderately fine textured 
or fine textured residuum. This layer is a paleo B hori- 
zon. or a B horizon formed in limestone residuum. The 
color of the B horizons is generally brown to dark brown 
(1OYR 4/3), but it grades to yellowish brown (10YR 
5/4) with increasing depth. In many places the part of 
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the B horizon thatiteontains the most clay. has a more 
reddish hue than indicated in -the profile: described as 
typical. In places the. lower B horizon contains frag- 
ments of limestone. The most acid part of the solum is 
strongly acid. 

Peaty Muck 

Peaty muck consists of an accumulation, 10 inches or 
more thick, of partly decomposed plant remains that 
are underlain by gleyed, moderately fine textured min- 
eral material. Seepage and a high water table have 
made. the soil material very wet. Peaty muck is on first 
bottoms, in depressions, and on slightly elevated highs in 
broad drainageways in the uplands. 

The surface layer is dark colored and is high in con- 
tent of organic matter, The lower part of the subsoil 
grades to gleyed silty or loamy material. 

Peaty muck, unlike Peaty muck, overwashed, has had 
less than 5 inches of light-colored material deposited on 
the surface. In contrast to the other soils of this county, 
it has more than 10 inches of partly decomposed organic 
matter in the upper part of the profile. Soils in which 
Peaty muck extends to a depth of less than 10 inches are 
classified according to the characteristics of the under- 
lying solum. 

Representative profile of Peaty muck, 320 feet north 
and 160 feet east of the SW. corner of the NEI4SEWY, 
sec. 3, T. 98 N., R. 10 W.: 

011—0 to 18 inches, black (N 2/0) muck; massive; very fri- 
able; neutral; clear, smooth boundary. 

012—18 to 87 inches, black (10YR 2/1) muck that has 
brownish fibrous peat mixed in; very friable; neu- 
tral; abrupt, smooth boundary. 

IIC—87 to 46 inches, very dark gray (N 3/0) silty clay 
loam; massive; very friable; neutral. 

Representative profile of Peaty muck, overwashed, 175 
feet south and 350 feet east. of the NW. corner of the 
SE, sec. 36, T. 97 N., R. 7 W.: 

C1—0 to 10 inches, dark-gray (10YR 4/1) and dark grayish- 
brown (10YR 4/2) silt loam; common, fine, promi- 
nent, red mottles; weak, fine, granular structure; 
very friable; neutral; abrupt, smooth boundary. 

I101—10 to 21 inches, dark-brown (10YR 2/2) muck and 
brownish fibrous peat; very friable; neutral; abrupt, 
smooth boundary. é 

IIC2—21 to 37 inches, dark-gray (5Y 4/1) silty clay loam; 
massive; friable; neutral. 

In soils classified as Peaty muck, 30 percent or more 
of the surface layer is organic matter. In places the 
thickness of the layer of organic matter is as little as 10 
inches or as much as 48 inches. The color is variable, 
but it is black (N 2/0 to 10YR 2/1) in the mucky areas 
and dark brown to brown (7.5YR 4/4) in the peaty 
areas. The underlying material ranges from silty clay 
loam to sandy clay loam in texture. The mineral mate- 
rial is gleyed and ranges from very dark gray (N 3/0) 
to gray (5Y 5/1) in color. The soil reaction centers on 
neutral, but the soils range from slightly acid to neutral. 


Racine Series 
In the Racine series are soils that are well drained. 
These soils formed in friable, loamy glacial material 


over loam to clay loam glacial till. A pebble band sep- 
arates the loamy material from the glacial till. These 
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soils are on gently sloping upland highs or ridgetops and 
on sloping to steep, convex side slopes. The native veg- 
etation was trees and prairie grasses. 

The Racine soils have a thin to moderately thick, dark- 
colored Ai horizon of loam and an indistinct A2 hori- 
zon. They have B horizons that lack mottling above a 
depth of 30 inches and that consist of friable loam to 
clay loam. Contrasting interior and exterior colors are 
not distinct in the lower B horizon. Some gray, grainy 
coats are visible when the soil material is dry. Thin 
clay films or clay flows occur in many places. Stones 
and pebbles are common in the solum. 

The Racine soils have a thinner Al horizon than the 
Ostrander soils, and unlike those soils, they have an A2 
horizon. Unlike the Bassett soils, they lack mottles in 
the upper B horizons. Also, they lack the somewhat 
distinct, contrasting interior and exterior colors in the 
lower B horizon that are typical in the Bassett profile. 

The Racine soils, unlike the Oran, have chromas of 3 
or higher im the B horizons and are free of mottles above 
a depth of 30 inches. They have thicker, less variable B 
horizons than the Waucoma soils, and their solum is not 
underlain by a thin, uniform layer of residuum over 
limestone bedrock. The Racine soils do not have mottles 
in the upper B horizons like those in the upper B hori- 
zons of the Donnan soils. Also, they are not stratigraph- 
ically underlain by a gray paleosol at a depth of 20 to 40 
inches as are the Donnan soils. The Racine soils contain 
stones and pebbles and have a higher content of sand in 
their solum than the Downs soils, which formed in loess. 

The Racine soils are the intermediate members in a bio- 
sequence that includes the Ostrander soils, which are in 
the Brunizem great soil group, and the Renova soils, 
which are in the Gray-Brown Podzolic great soil group. 

Representative profile of Racine loam, 265 feet west 
and 50 feet south of the NE. corner of the NEIZNWI1,, 
sec. 29, T. 96 N., R. 10 W.: 

A1—0 to 8 inches, very dark gray (10YR 3/1) loam: slightly 
higher chroma if kneaded; moderate, fine, granular 
structure; friable; neutral; clear, smooth boundary. 

A2—8 to 12 inches, loam that is dark grayish brown (10YR 
4/2), with very dark grayish brown (10YR 3/2), 
very dark gray (10YR 3/1), and dark brown to 
brown (10YR 4/8) in about equal parts; very dark 
grayish brown (10YR 3/2) to dark grayish brown 
(10YR 4/2) if kneaded; very weak, medium, platy 
structure breaking to weak, fine, subangular blocky 
structure; friable; strongly acid; abrupt, smooth 
boundary. 

ITB1—12 to 18 inches, dark-brown to brown (10¥R 4/3) 
heavy loam; some stones and pebbles; weak, fine 
and medium, subangular blocky structure; friable; 
pebble band starts at a depth of about 15 inches; 
stones from 1 to 6 inches in diameter; strongly 
acid; clear, smooth boundary, 

IIB21—18 to 28 inches, heavy loam; some stones and peb- 
bles; dark-brown to brown (10YR 4/8) ped exteriors; 
dark yellowish-brown (10YR 4/4) ped interiors; 
weak, medium, subangular blocky structure; friable; 
strongly acid; clear, smooth boundary. 

ITB22t—28 to 34 inches, yellowish-brown (10YR 5/6) sandy 
clay loam; some stones and pebbles; weak, fine, 
subangular blocky structure; friable; few, thin, dis- 
continuous clay films and grayish-brown (10YR 5/2), 


grainy silt coats; few dark concretions of an oxide; 
medium acid; clear, smooth boundary. 
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IIB23t—34 to 44 inches, yellowish-brown (10YR 5/8) and 
some grayish-brown (2.5Y 5/2) sandy clay loam; 
some stones and pebbles; yellowish brown (10YR 
5/8) if kneaded; thin grayish-brown (2.5Y 5/2 to 
10YR 5/2) clay films and grainy coats on blocky 
peds; weak, coarse, prismatic structure breaking to 
weak, medium, subangular blocky structure; friable; 
slightly acid; thin, discontinuous, grainy ped coats 
confined to prism surfaces, with a few yellowish- 
brown (10YR 5/6) colors showing through; slightly 
acid, 

The Racine soils have moderate to strong horizonation. 
The Al horizon ranges from 4 to 8 inches in thickness 
and from black (10YR 2/1) to very dark gray (10YR 
3/1) in color. In undisturbed areas the A2 horizon is 
dominantly dark grayish brown (10YR 4/2) and ranges 
from 2 to 6 inches in thickness. The boundary between 
the A and B horizons is abrupt. In some places the soil 
material has colors of lower value and chroma than those 
shown in the profile described. In places the texture of 
the A horizons is silt loam instead of loam. Some areas 
that have as much as 15 inches of an overburden of silt 
loam are included in the Racine series. 

The B horizons have values of 4 or 5 and chromas of 3 
to 6, and the values and chromas become higher with 
increasing depth. In places yellowish-brown and a few 
grayish-brown mottles are below a depth of 80 inches. In 
many places the B horizon contains grayish, grainy silt 
coats and clay films. The texture of the B horizons 
ranges from loam to clay loam, and those horizons 
contain stones and pebbles. In the most acid part of the 
solum, the soil reaction is strongly acid. In many places 
the glacial till is calcareous below a depth of 48 inches. 


Renova Series 


The Renova series consists of well-drained soils that 
formed in friable, loamy glacial material and in loam to 
clay loam till. A pebble band separates the overburden 
of loamy glacial material from the glacial till. These 
soils are on gently sloping upland highs and ridgetops 
and on steep side slopes. 

The Renova soils have a thin, moderately dark colored 
A1 horizon of loam, a distinct A2 horizon, and brownish, 
friable B horizons that have a texture of loam to clay 
loam. Distinct interior and exterior colors are not pro- 
nounced in the B horizons, but grainy gray coats are 
evident when the soil material is dry. Parts of the B 
horizons contain clay films. Stones and pebbles are com- 
mon in the solum. 

The Renova soils have a thinner Al horizon and a 
more distinct A2 horizon than the Racine soils. They 
have a thinner, lighter colored Ai horizon than the 
Ostrander soils, and they have an A2 horizon that is 
absent in the Ostrander soils. The Renova soils have 
less contrasting interior and exterior colors in the lower 
B horizon than the Coggon soils, and they have less 
gray mottling below a depth of 30 inches than those 
soils. They have a thicker, less variable solum than the 
Bixby soils, and they are underlain by till instead of by 
leached sand and gravel. The Renova soils have B hori- 
zons that are less variable in thickness than those of the 
Whalan and Waucoma soils, and they are not underlain 
by residuum and limestone bedrock like the Whalan and 
Waucoma soils. Also, the Renova soils have a thinner 
Al horizon than the Waucoma soils. 
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The Renova soils form a biosequence with the Ostran- 
der soils, which are in the Brunizem great soil group, 
and with the Racine soils, which are in the Gray-Brown 
Podzolic great soil group but are intergrading toward 
Brunizems. 

Representative profile of Renova loam in a cultivated 
field, 400 feet south and 175 feet east of the NW. corner 
of the NEI4NEY, sec. 20, T. 97 N., BR. 10 W.: 


Ap—O to 7 inches, dark grayish-brown (10YR 4/2) loam; 
weak, fine, granular structure; friable; neutral; 
abrupt, smooth boundary. 

A2—7 to 11 inches, brown to dark-brown (10YR 4/3) loam; 
weak, thin, platy structure; friable; slightly acid; 
clear, smooth boundary. 

Bl1—11 to 14 inches, loam; brown (10YR 5/3) ped exteriors; 
brown to dark-brown (10YR 4/3) ped _ interiors; 
weak and moderate, very fine, subangular blocky 
structure; friable; very few, thin, discontinuous 
clay films; strongly acid; abrupt, wavy boundary. 

IIB12—14 to 16 inches, gravelly loam; same color and struc- 
ture as soil material in Bll horizon; friable; 
strongly acid; clear, smooth boundary. 

IIB21t—16 to 19 inches, loam; some stones and pebbles; 
brown to dark-brown (10YR 4/3) ped exteriors; 
dark yellowish-brown (10YR 4/4) ped interiors; 
moderate, fine, subangular blocky structure; friable; 
common, thin, discontinuous clay films; strongly 
acid; clear, smooth boundary. 

JIIB22t—19 to 35 inches, heavy loam to light sandy clay 
loam; a few stones and pebbles; brown (10YR 5/3) 
ped exteriors; yellowish-brown (1OYR 5/4) ped in- 
teriors; very few, very fine, strong-brown (7.5YR 
5/8) mottles in lower part of horizon; weak, medi- 
um, prismatic structure breaking to moderate, fine 
and medium, subangular blocky structure; friable; 
few, thin, discontinuous clay films; few fine iron- 
manganese concretions of an oxide; strongly acid; 
elear, smooth boundary. 

JIB31t—35 to 39 inches, dark yellowish-brown (10YR 4/4) 
sandy clay loam; a few stones and pebbles; yellow- 
ish brown (10YR 5/4) if kneaded; very few, fine, 
grayish-brown (2.5Y 5/2) mottles; weak, medium, 
prismatic structure breaking to weak, fine, sub- 
angular blocky structure; very friable; light brown- 
ish-gray (2.5Y 6/2) to light yellowish-brown (2.5Y 
6/4) grainy coats and few dark-brown (7.5YR 3/2) 
and black (10YR 2/1) stains on peds; strongly acid; 
abrupt, smooth boundary. 

IIB32t—39 to 50 inches, strong-brown (7.5YR 5/6) loam; a 
few stones and pebbles; yellowish brown (10YR 
5/6) if kneaded; few, fine, grayish-brown (2.5Y 
5/2) mottles; weak, fine and medium, subangular 
blocky structure; friable; some light brownish-gray 
(2.5¥ 6/2) to light yellowish-brown (10YR 5/6) 
grainy coats; very few, thin, discontinuous clay 
films in places; few fine iron-manganese concretions 
of an oxide; medium acid. 


The Renova soils have moderate to strong horizona- 
tion. The Al horizon ranges from 2 to 4 inches in thick- 
ness and from very dark gray (10YR 38/1) to very dark 
grayish brown (10YR 3/2) in color. The A2 horizon 
is 4 to 8 inches thick and ranges from dark grayish 
brown (10YR 4/2) to brown and dark brown (10YR 
4/3) in color. The texture of the A horizons is gener- 
ally loam, but A horizons that have a combined thick- 
ness of as much as 15 inches and a texture of silt loam 
occur in places. 

The upper part of the B horizon has color values of 
4 and 5 and chromas of 3, but higher chromas occur at in- 
creasing depths. The B horizons have textures of heavy 
sandy loam, heavy loam, light saridy clay loam, and light 
clay loam, but the texture centers on heavy loam in most 
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places. Stones and pebbles are common below the litho- 
logic discontinuity. In places a few, fine, yellowish- 
brown, strong-brown, and grayish-brown mottles are be- 
low a depth of 80 inches. Distinctly contrasting interior 
and exterior colors are absent from the lower B3 hori- 
zon. The most acid part of the solum is strongly acid, 
but the glacial till is calcareous in places below a depth 
of 48 inches. 
Riceville Series 


In the Riceville series are moderately well drained 
soils formed in 14 to 24 inches of loamy glacial material 
over clay loam till. These soils are gently sloping to 
sloping and are on ridges and side slopes. The native 
vegetation was trees and prairie grasses. 

The Riceville soils have a moderately thick, dark-col- 
ored Al horizon of loam; a distinct, light-colored A2 
horizon, also of loam; and moderately well defined B2 
horizons that have a texture of clay loam and contain 
some clay films. Ata depth of 15 to 30 inches or below, 
the subsoil is firm or very firm. The glacial till contains 
some stones and pebbles. 

In contrast to the Kenyon, Racine, and Renova soils, 
the Riceville soils have B horizons of firm or very firm 
clay loam that have distinctly contrasting interior and 
exterior colors. They also have a thicker, darker colored 
A1 horizon and a less well defined A2 horizon than the 
Coggon and Renova soils. Unlike the Donnan soils, 
which have a subsoil of gray clay developed in weathered 
till, the Riceville soils have B horizons of clay loam. 
They have an A2 horizon that is lacking in the Kenyon 
soils, have firmer B horizons than those soils, and unlike 
those soils, they have distinctly contrasting interior and 
exterior colors in the B horizons. 

Represeniative profile of Riceville loam under a new 
fence along a road; in a field that was formerly culti- 
vated, 580 feet north of the SW. corner of sec. 38, T. 96 
N., R. 10 W.: 


Al—O to 8 inches, black (10YR 2/1) loam; very weak, 
mnedium and coarse, subangular blocky structure 
breaking to weak, very fine, subangular blocky and 
weak, fine, granular structure; friable; some dark 
grayish-brown (10YR 4/2) ped coats; strongly acid; 
abrupt, smooth boundary. 

A2—8 to 12 inches, dark grayish-brown (10YR 4/2), brown 
to dark-brown (10YR 4/3), and some very dark 
prown (10YR 2/2) loam; weak, thin, platy structure 
breaking to weak, very fine, subangular blocky struc- 
ture; friable; abundant worm casts; strongly acid; 
abrupt, wavy boundary. 

to 16 inches, brown to dark-brown (10YR 4/8), 
some very dark brown (10YR 2/2), and some red- 
dish-gray (5YR 5/2) loam; moderate, very fine, 
subangular blocky structure; friable; thin, con- 
tinuous, brown to dark-brown (10YR 4/3) clay films; 
pebble band that contains cobbles 3 to 5 inches in 
diameter in lower part; strongly acid; abrupt, wavy 
boundary. 

IIB21t—16 to 20 inches, clay loam, olive-gray (SY 5/2) ped 
exteriors; dark-brown (7.5YR 4/4) ped interiors; 
moderate, fine, subangular blocky structure; firm; 
thin, continuous, olive-gray (5Y 5/2) clay films; 
strongly acid; clear, smooth boundary. 

TIB22t—-20 to 42 inches, gray (5Y 5/1) and dark-brown 
(75YR 4/4) light clay loam; weak, medium, pris- 
matic structure breaking to strong, medium, subangu- 
lar and angular blocky structure; very firm; thin, 
continuous, gray (5Y 5/1) clay films; few pebbles up 
to 1 inch in diameter; medium acid; gradual, wavy 
boundary. 
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JIB23t—42 “to 56 inches, gray: (5Y 5/1) and strong-brown 
(7.5YR 5/8) light clay ‘foam; weak, medium, pris- 
matic structure breaking. to weak, medium, sub- 
angular blocky structure;. some vertical cleavage; 
firm; thin, continuous, gray (5Y 5/1). clay films; 
common very dark brown (1OYR 2/2) elay fills; 
slightly acid. PP sos 

The Riceville soils have strong horizonation. The Al 
horizon ranges from 4 to 8 inches in thickness and from 
black (1OYR 2/1) to very dark gray (l0OYR 3/1) in 
color. The.color of the Ap horizon ranges to very dark 
grayish brown (10YR 3/2). The A2 horizon has values 
of 38-and 4 and chromas of 2 and 3. The texture of the 
A. horizons is silt loam or leam. 

A pebble band is at a depth of 14 to 24 inches in the 
lower part of the B1 horizon or in the wpper IIB2 hori- 
zon. ‘The IIB horizons consist of firm or very firm clay 
loam, and there are continuous or nearly continuous 
grainy coatings that have color of 5Y 5/1 or 6/1 on the 
ped exteriors. Colors of 5Y 5/1 mixed with colors of 
V.5YR 4/4 to 10YR 5/8 are dominant in the IB hori- 
zons. The structure of the ITB2 horizons is prismatic 
breaking to subangular blocky. Vertically elongated 
sandy wedges are typical throughout the B_ horizons. 
The most acid part of the solum is strongly or very 
strongly acid. 

Rockton Series 

The Rockton series consists of well-drained soils 
formed in 15 to 30 inches of loamy glacial material. 
Below this material is a thin layer of residuum that is 
underlain by limestone bedrock. These soils are nearly 
level to sloping and are on ridgetops, side slopes, and 
very high benches. The native vegetation was prairie 
grasses. 

The Rockton soils have a thick, dark-colored A. hori- 
zon of loam, and brownish B horizons that in places 
have a few mottles of high chroma above the limestone. 
The B horizons vary in thickness and are underlain by 
a uniform layer of limestone bedrock. Clay films are 
evident in the B horizons. Part of the lower B horizon 
formed in a layer of moderately fine textured or fine 
textured material that lies above the limestone in most 
places. The soil material contains pebbles and a few 
stones, 

The Rockton soils have a thinner solum than the 
Atkinson soils but a thicker solum than the Marlean. 
They have darker, thicker A horizons than the Whalan 
soils and lack the A2 horizon that is typical of those 
soils. They have a thicker Al horizon than the Winne- 
shiek soils, and unlike those soils, they lack an A2 hori- 
zon. In contrast to the Jacwin soils, which have mottled 
B horizons that have a chroma of 2 and that are under- 
lain by shale, the Rockton soils have chromas of 3 or 
higher in the B horizons. Also, the B horizons have 
only a few mottles above the limestone and are under- 
lain by limestone. The Rockton soils, unlike the Wau- 
coma, lack an A2 horizon, and they have a thinner solum 
than the Waucoma soils. Their solum is more variable 
in thickness than those of the Kenyon and Ostrander 
soils, Also, it is underlain by limestone residuum and 
bedrock rather than by till. 

The Rockton soils form a ‘biosequence with the Wha- 
lan soils, which are in the Gray-Brown Podzolic great 
soil group, and with the Winneshiek soils, which also 
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are in that great soil group but are intergrading toward 
Bruhtizems. 

“ Representative profile of Rockton loam in a cultivated 
field, center ofthe SWIASHI4NE\, sec. 15, T. 98 N., 
R. 10 W.: ; 

* Ap—O to 7 inches, black (10YR 2/1) loam; moderate, fine, 
granular structure; friable; neutral; abrupt, smooth 
boundary. 

A12—7 to 18 inches, black (10YR 2/1) loam; few pebbles; 
weak, very fine, granular structure; friable; neutral; 
clear, smooth boundary. 

Bit—18 to 23 inches, dark yellowish-brown (10YR 3/4) and 
some dark-brown (10YR 3/8) light clay loam; few 
pebbles; weak, very fine, subangular blocky struc- 
ture; friable; common, thin, discontinuous clay 
films; common, black, fine and medium sand grains; 
a few black (10YR 2/1) peds from A horizons; 
neutral; clear, smooth boundary. 

B2it—23 to 26 inches, dark yellowish-brown (10YR 3/4) 
light clay loam; some pebbles; moderate to strong, 
fine, subangular blocky structure; firm; common, 
thin, discontinuous clay films; common, black, fine 
and medium sand grains; neutral; clear, smooth 
boundary. 

II B22t—26 to 28 inches, dark yellowish-brown (10¥R 4/4) 
heavy clay’ loam; weak, very fine, subangular 
blocky structure; firm; thick, discontinuous clay 
films; common, black, fine and medium sand grains; 
neutral; abrupt, wavy boundary. 

IIIB23—28 to 30 inches, reddish-brown (5YR 4/4) clay; 
moderate, very fine, subangular blocky structure; 
very firm; weathered limestone; common, thin, dis- 
continuous clay films; calcareous. 

TIIR—80 inches, hard limestone bedrock. 

The Rockton soils have moderate horizonation. The 
Al horizon ranges from black (10YR 2/1) to very dark 
eray (10YR 3/1) in color. In areas that are not eroded, 
it ranges from 12 to 18 inches in thickness. In places 
the texture of the A horizons is silt Joam instead of 
loam. The upper B horizons have values and chromas 
of 3, but the values and chromas increase to 4 or higher 
with increasing depth. Light clay loam is the dominant 
texture of the B horizon. The lower B horizon devel- 
oped partly in a layer of limestone residuum that is 1 
to 8 inches thick in places. This layer is moderately 
fine textured or fine textured, and it may be a paleo B 
horizon or weathered limestone. In places the I1B22t 
or IITTB23 horizon contains a. few yellowish-brown or 
strong-brown mottles. The soil reaction is variable and 
ranges from neutral to medium acid. 


Roseville Series ? 


In the Roseville series are soils that are well drained. 
These soils developed in loamy glacial material that is 
30 to 50 inches thick over limestone bedrock. In many 
places they are separated from the limestone by a thin 
layer of moderately fine textured or fine textured mate- 
rial. They are in intermediate positions on gently slop- 
ing benches, on gently sloping to steep upland highs or 
ridgetops, and on side slopes or in talus areas. 

These soils have a thin, moderately dark colored Al 
horizon of loam, a distinct A2 horizon, and B horizons 
of brownish-colored loam and sandy clay loam of vari- 
able thickness. Clay films are evident in the B horizons. 


7 Areas of Roseville soils were not retained as separate mapping 
units in Winneshiek County but were included with some of the 
Whalan soils. 
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The Roseville soils have a thinner A1 horizon than the 
Waucoma soils, and they have a more distinct A2 hori- 
zon in many places. They have ‘a thinner, lighter col- 
ored Al‘horizon than the Atkinson-soils, and they have 
a distinct A2 horizon that is lacking in the Atkinson 
soils. The Roseville soils have a thicker solum (30 to 
50 inches thick) than the Whalan-soils, which have a 
solum 15 to 30 inches thick. They also have a thicker 
solum, a thinner Al horizon, and a more distinct A2 hori- 
zon than the Winneshiek soils. In contrast to the Pals- 
grove soils, which were derived from loess, the Roseville 
soils have a solum that is 20 to 45 percent sand. 

The B horizons of the Roseville soils are more variable 
in thickness than those of the Renova soils, and they are 
underlain by limestone bedrock instead of by glacial till. 
The Roseville soils have thicker B horizons than the 
Bixby soils, and their B horizons are underlain by lime- 
stone instead of by leached sand and gravel. 

The Roseville soils form a biosequence with the 
Atkinson soils, which are Brunizems, and with the 
Waucoma soils, which are in the Gray-Brown Podzolic 
great soil group but are intergrading toward Brunizems. 

Representative profile of Roseville loam, 380 feet west 
and 140 feet. south of NE, sec. 10, T. 99 N., R. 10 W.: 

Ap—O to 6 inches, dark-gray (10YR 4/1) and some dark 


grayish-brown (10YR 4/2) loam; fine granular struc- 
ture; friable; slightly acid; abrupt, smooth bound- 


ary. 

A2—6 to 9 inches, dark grayish-brown (10YR 4/2) loam; 
weak, thin, platy structure; friable; slightly acid; 
clear, smooth boundary. 

Bit—9 to 21 inches, dark yellowish-brown (10YR 4/4) and 
yellowish-brown (10YR 5/6) loam; moderate, fine, 
subangular blocky structure; friable to firm; abun- 
dant, thin, discontinuous, dark yellowish-brown 
(IOYR 38/4) clay films; few fine iron-manganese 
concretions of an oxide; strongly acid; clear, smooth 
boundary. 

B2t—21 to 27 inches, dark yellowish-brown (10YR 4/4) and 
yellowish-brown (10YR 5/6) gravelly loam; moder- 
ate, fine, subangular blocky structure; friable to 
firm; thin, continuous, dark yellowish-brown (10YR 
3/4) clay films; strongly acid; clear, smooth bound- 


ary. . 

B381t-—27 to 31 inches, yellowish-brown (10YR 5/4) gravelly 
sandy clay loam; weak, fine to medium, subangular 
blocky structure; friable; few, thin, discontinuous 
clay films; strongly acid; clear, smooth boundary. 

B32t—31 to 38 inches, yellowish-brown (10YR 5/8) and dark 
yellowish-brown (10YR 4/4) gravelly sandy clay 
loam; weak, medium, subangular blocky structure; 
friable to firm; common clay films next to stone sur- 
faces; medium acid; abrupt, wavy boundary. 

IIR—38 inches, hard limestone bedrock. 

The Roseville soils have moderate to strong horizona- 
tion. In areas that have not been cultivated or that are 
not eroded, they have an Al horizon that ranges from 2 
to 4 inches in thickness and from very dark gray (10YR 
8/1) to very dark grayish brown (10YR 3/2) in color. 
The A2 horizon ranges from 4 to 8 inches in thickness 
and is dark grayish brown (10YR 4/2) or grayish brown 
(1OYR 5/2). The texture of the A horizons centers on 
loam, but silt loam is within the range of the series. In 
some places these soils have as much as 15 inches of silty 
material on the surface. 

The B horizons have values of 4 and higher and chro- 
mas of 3 and higher with increasing depth. In places 
there are a few yellowish-brown and strong-brown mot- 
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tles below a -depth of 30 inches. In most places a thin 
layer (1 to”8 inches thick) of moderately fine textured 
or fine textured material lies above the limestone bedrock. 
Ilowever,: profiles without this layer are not excluded 
from the Roseville series. This moderately fine textured 
or fine‘textured layer above the bedrock may be a paleo 
B horizon, or it may be weathered limestone. The soil 
reaction centers on strongly acid but is variable. 


Rowley Series 


The Rowley series consists of somewhat poorly 
drained soils that formed in silty alluvium. These soils 
are nearly level or gently sloping and are on low benches 
along the valleys of the major rivers and their tributar- 
ies. The native vegetation was prairie grasses. 

The Rowley soils have a moderately thick, moderately 
dark colored Al horizon of silt loam and friable, mot- 
tled B horizons, also of silt loam. Their B horizons 
have moderate structure. The peds in the lower B hori- 
zons have grayish exterior colors. Clay films are present 
in parts of the B horizons. 

The Rowley soils have thinner Al horizons and 
stronger structure in the B horizons than the Lawson 
soils. Their solum is lower in content of sand and is less 
variable in thickness than that of the Kato soils, and 
they are not stratigraphically underlain by sand and 
gravel as are the Kato soils. The Rowley soils have 
stronger structural development and have less sand 
throughout their solum than the Turlin soils. They 
have thicker Al horizons than the Canoe and Curran 
soils. Unlike those soils, they lack an A2 horizon. 

The Rowley soils form a biosequence with the Canoe 
soils, which are in the Gray-Brown Podzolic great soil 
group but are intergrading toward the Brunizem great 
soil group. 

Representative profile of Rowley silt loam in a per- 
manent bluegrass pasture, 660 feet north and 185 feet 
east of the SW. corner of sec. 17, T. 97 N., R. 7 W.: 


A11—0 to 10 inches, black (10YR 2/1) silt loam; moderate, 
fine, granular structure; friable; many fine roots; 
slightly acid; clear, smooth boundary. 

A12—10 to 18 inches, very dark brown (10YR 2/2) silt loam; 
moderate, fine, granular and weak, very fine, sub- 
angular blocky structure; friable; few, discontinu- 
ous, black (JOYR 2/1) exterior coats; many fine 
roots; medium acid; gradual, smooth boundary. 

B1—13 to 17 inches, dark grayish-brown (10YR 4/2 to 2.5Y 
4/2) silt loam; few, fine, faint, light olive-brown 
(25Y 5/4) mottles; moderate, fine, subangular 
blocky structure; friable; few, discontinuous, very 
dark gray (10YR 3/1) and very dark grayish-brown 
(10YR 3/2) exterior coats; few fine roots; medium 
acid; gradual, smooth boundary. 

B21—17 to 23 inches, silt loam; grayish-brown (2.5Y 5/2) 
ped exteriors; grayish-brown (2.5Y 5/2) to light 
olive-brown (2.5¥ 5/4) ped interiors; brown (10YR 
5/3) to light olive brown (2.5Y 5/4) if kneaded; 
few, fine, faint, light olive-brown (2.5Y 5/4) and 
yellowish-brown (10YR 5/6) mottles; moderate, fine, 
subangular blocky structure; friable; few black con- 
cretions of an oxide; medium acid; gradual, smooth 
boundary. 

B22—23 to 30 inches, grayish-brown (2.5¥ 5/2) silt loam; 
slightly higher chroma if kneaded; many, fine, faint, 
light olive-brown (2.5Y 5/4) and few, fine, distinct, 
yellowish-brown (10YR 5/6) mottles; weak, fine, 
subangular blocky structure; friable; few, fine, soft, 
black concretions of an oxide; medium acid; gradual, 
smooth boundary. 
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B81t—30 to 41 inches, mottled grayish-brown (2.5Y 5/2) and 
light olivebrown (2.5Y 5/4) silt loam; grayish 
brown (2.5Y 5/2) to light olive brown (2.5Y¥ 5/4) 
if kneaded; weak, fine, prismatic structure; friable; 
nearly continuous, olive-gray (5Y 5/2) exterior 
coats; few, thin, discontinuous clay films; few, fine, 
soft, black concretions of an oxide; medium acid; 
gradual, smooth boundary. 

B32t—41 to 46 inches, mottled olive-gray (5Y 5/2) and some 
light olive-brown (2.5Y 5/6) silt loam; light olive 
brown (2.5Y 5/4) if kneaded; weak, coarse, sub- 
angular blocky structure; friable; few, thin, dis- 
continuous clay films; many, fine, soft, dark reddish- 
brown concretions of an oxide; slightly acid; grad- 
ual, smooth boundary. 

The Rowley soils have moderate horizonation. The 
AJ horizons range from black (10YR 2/1) or very dark 
gray (10YR 3/1) to very dark brown (10YR 2/2) in 
color and from 8 to 15 inches in combined thickness. 
In places colors that have a value of 3 and chroma of 2 
or less extend to a depth of 20 inches. The texture 
throughout the solum centers on silt loam, but the con- 
tent of clay is slightly higher in the B horizons than in 
the rest of the solum. 

The color of the BI horizon is dominantly dark gray- 
ish brown (10YR 4/2 to 2.5Y 4/2). Grayish-brown 
(2.5Y 5/2) ped exteriors, and ped interiors that have a 
value of 5 and chroma of 4 or higher are common, how- 
ever, with increasing depth. The Bl and B2 horizons 
contain a few, fine, yellowish-brown, olive-brown, and 
grayish-brown moitles. In many places olive-gray (5Y 
5/2) mottles or coats are evident below a depth of 30 
inches. ‘These soils range from slightly acid to medium 
acid in reaction. 

Sattre Series 

In the Sattre series are soils that are well drained. 
These soils formed in loamy material that is 24 to 45 
inches thick over leached sand and gravel. They are 
nearly level to sloping and are on stream benches and on 
the escarpments of benches. In a few places, they are 
also on ridgetops and side slopes in the uplands. The 
native vegetation was trees and prairie grasses. 

The Sattre soils have a thin to moderately thick, dark 
colored or moderately dark colored Al horizon, an indis- 
tinct A2 horizon, and brownish B horizons of variable 
thickness. The solum is free of mottling to a depth of 
30 inches, but clay films are evident. : 

The Sattre soils have a thicker, darker colored A1 hori- 
zon and a less distinct A2 horizon than the Bixby soils. 
They have a thinner Al horizon than the Waukegan 
soils, and unlike the Waukegan soils, they contain an A2 
horizon. The Sattre soils have higher chroma in the B 
horizons than the Hayfield soils. Also, they are well 
drained instead of somewhat poorly drained, and they 
lack mottles above a depth of 30 inches. Their solum 
is more variable in thickness than that of the Racine 
soils. Also, unlike the Racine soils, which are underlain 
by glacial till and have B and C horizons formed in gla- 
cial till, the Sattre soils are underlain by sand and gravel. 
They have more sand in the solum than do the 
Festina soils. Unlike the Festina soils, they are under- 
lain by sand and gravel between a depth of 24 and 45 
inches. The Sattre soils have a higher content of sand 
(25 to 45 percent) in their solum than the Camden soils, 
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and they have a thinner Al horizon and a less distinot 
A2 horizon than those soils. 

The Sattre soils are the intermediate members in a 
biosequence that includes the Waukegan soils, which are 
in the Brunizem great soil growp, and the Bixby soils, 
which are in the Gray-Brown Podzolic great soil group. 

Representative profile of Sattre loam, deep, 200 feet 
north of the north road fence, in a cultivated field, 650 
feet west of the east edge of the NEWSE'W sec. 24, T. 
97 N., R. 10 W.: 


Ap—O to 8 inches, very dark brown (10YR 2/2) and some 
dark grayish-brown (10YR 4/2) loam; weak, fine, 
granular structure; friable; slightly acid; abrupt, 
smooth boundary. 

A2—8 to 11 inches, brown to dark-brown (10YR 4/3) and 
dark grayish-brown (10YR 4/2) loam; very weak, 
thin, platy structure; friable; few very dark brown 
(10YR 2/2) peds; slightly acid; clear, smooth bound- 


ary. 

Bit—11 to 17 inches, loam; very dark grayish-brown (10YR 
3/2) ped exteriors; dark-brown (10YR 3/3) and 
very dark grayish-brown (10YR 3/2) ped interiors; 
weak, very fine, subangular blocky structure; fri- 
able; very few, thin, discontinuous clay films; 
slightly acid; clear, smooth boundary. 

B21t—17 to 22 inches, brown to dark-brown (10YR 4/3) 
heavy loam; weak, very fine. subangular blocky struc- 
ture; friable; abundant, thin, discontinuous, dark 
grayish-brown (10YR 3/2) clay films: medium acid: 
elear, smooth boundary. 

B22t—22 to 29 inches, dark yellowish-brown (10YR 4/4) 
heavy sandy loam to loam; moderate, fine, sub- 
angular blocky structure; friable; few, thin, discon- 
tinuous clay films; few rounded stones, 2 to 4 inches 
in diameter, and a very few smaller pebbles in a 
hole 12 inches in diameter; some dark-brown (10YR 
3/2) iron accumulations; medium acid; clear, smooth 
boundary. 

29 to 88 inches, dark yellowish-brown (10¥R 4/4) 
heavy sandy loam; very weak, fine to medium, sub- 
angular blocky structure; friable; few rounded 
stones, 2 to 4 inches in diameter, and a very few 
smaller pebbles in a hole 12 inches in diameter; 
medium acid; clear, smooth boundary. 

B32—38 to 44 inches, dark yellowish-brown (10YR 4/4) and 
strong-brown (7.5YR 5/8) light sandy clay loam; 
very weak, medium to coarse, subangular blocky 
structure; very friable; strongly acid; abrupt, 
smooth boundary. 

TIG—44 to 56 inches, yellowish-brown (10¥YR 5/8) sand; 
single grain; loose; strongly acid. 


Two depth phases of Sattre soils are mapped in Win- 
neshiek County. In the moderately deep phase, the 
loamy material is 24 to 86 inches thick over sand and 
gravel, and in the deep phase it is 86 to 45 inches thick, 

The Sattre soils have moderate horizonation. The 
Al horizon ranges from 4 to 8 inches in thickness and 
from very dark brown (10YR 2/2) to very dark gray 
(10YR 3/1) in color. The A2 horizon ranges from dark 
grayish. brown (10YR 4/2) to dark brown or brown 
(10YR 4/3). The texture of the A horizons is loam or 
silt loam that is high in content of sand. 

The B horizons have values of 4 or higher and chro- 
mas of 8 or higher, but the values and chromas become 
higher with increasing depth. In places the deep Sattre 
soils have a few yellowish-brown and strong-brown mot- 
tles below a depth of 30 inches. The texture of the B 
horizons is variable; the range of texture includes loam, 
heavy sandy loam, and light sandy clay loam, The con- 
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tent of sand above the leached sand and gravel ranges 
from 25 to 45 percent, and most of the sand is fine or 
medium in size. The sandy underlying material is 
leached below a depth of 60 inches. In the most acid 
part of the solum, the reaction is strongly acid. 


Spillville Series 


In the Spillville series are moderately well drained 
soils that formed in dark-colored loam alluvium. These 
soils are nearly level and are on first bottoms. The 
native vegetation was prairie grasses. 

The Spillville soils have very thick, dark-colored A 
horizons of loam. Their subsoil is dark colored and 
loamy to a depth of 40 inches or more. 

The Spillville soils have thicker Ai horizons than the 
Turlin and Terril soils. Also, their colors have values 
of 3 or less and a chroma of 1 to a depth of 40 inches 
or more, and the Turlin and Terril soils have higher 
values and chromas in the B horizons, or above a depth 
of 40 inches. The Spillville soils have less clay through- 
out their solum than the Colo soils, and unlike the Colo 
soils, they lack gleyed B horizons. 

In contrast to the Kennebec soils, which have less than 

15 percent sand in their solum, the Spillville soils have 
a content of sand of 20 to 45 percent. The Spillville 
soils have a higher content of sand and a thicker Al 
horizon than the Otter soils, and unlike those soils, they 
lack gleyed B horizons. They are darker colored than 
the Dorchester and Arenzville soils. Also, they are not 
calcareous like the Dorchester soils, and the upper part 
of their solum is not stratified like that of the Arenzville 
soils. 
_ Representative profile of Spillville loam about 8 feet, 
southeast of gate in a permanent pasture, 575 feet west 
and 10 feet south of the NE. fence corner of the NW14 
NEW, sec. 11, T. 97 N., R. 10 W.: 

A11—0 to 20 inches, black (10YR 2/1) loam; very weak, 
very fine, subangular blocky structure breaking to 
weak, fine, granular structure; very friable; neu- 
tral; gradual, smooth boundary. 

A1l2—20 to 86 inches, black (10YR 2/1) loam; weak, very 
fine, subangular blocky structure breaking to weak, 
fine, granular structure; very friable; neutral; 
gradual, smooth boundary. 

A183—36 to 54 inches, black (10YR 2/1) and very dark brown 
(10Y¥R 2/2) loam; weak to moderate, very fine, sub- 
angular blocky structure; friable; slightly acid; 
gradual, smooth boundary. 

C—54 to 60 inches, very dark grayish-brown (10YR 3/2) 
loam; common, fine, faint, dark yellowish-brown 
(1OYR 4/4) and very dark gray (10YR 38/1) mot- 
tles; massive; friable; slightly acid. 

The Spillville soils have very weak horizonation. The 
combined A1 horizons range from 20 to 40 inches in thick- 
ness and from black (10YR 2/1) to very dark brown 
(10YR 2/2) in color. In many places colors that have a 
value of 3 and a chroma of 2 or less extend below a depth 
of 40 inches. The texture of the solum centers on loam. 
The soil material is not stratified above a depth of 30 
inches, but the lower part of the profile is stratified in 
places. Below the A horizons, the texture is variable and 
ranges from sandy loam to light clay loam. The soil 
reaction ranges from slightly acid to medium acid in the 
most acid part of the solum. 
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Tama, Series 


The Tama series consists of well-drained soils that 
formed in loess. These soils are on nearly level or gently 
sloping ridgetops and on sloping or strongly sloping side 
slopes in the uplands. The native vegetation was prairie 
grasses. 

The Tama soils have a moderately thick, dark-colored 
Al horizon of silt loam; brownish B horizons of light 
silty clay loam; and C horizons that have a texture of 
silt loam. Mottling is absent in the B2 horizon. In 
most places the profile contains a very few, very thin 
clay films. 

The Tama soils have a thicker Al horizon than the 
Downs soils, and unlike the Downs soils, they lack an A2 
horizon. In contrast to the Atterberry soils, they are well 
drained, lack an A2 horizon, and have a chroma of 3 and 
lack mottles in the B2 horizon. The Tama soils have a 
thicker, more uniform solum than the Waukegan soils, 
and they contain less sand than those soils. Also, they 
are not underlain by sand and gravel like the Waukegan 
soils. They have less sand in their profile than the Os- 
trander soils, which were derived from till, and their pro- 
file contains no stones or pebbles. The Tama soils have 
a thinner Al horizon (less than 20 inches thick) than the 
Huntsville soils, and they have slightly more clay in the 
B horizons than do the Huntsville soils. 

The Tama soils form a biosequence with the Fayette 
soils, which are in the Gray-Brown Podzolic great soil 
group, and with the Downs soils, which are also in the 
Gray-Brown Podzolic great soil group but are intergrad- 
ing toward Brunizems. 

Representative profile of Tama silt loam in a cultivated 
field, 40 feet south and 10 feet west of the NE. corner of 
the SEY, sec. 21, T. 97 N., R. 7 W.: 

Ap—0 to 8 inches, very dark brown (10YR 2/2) silt loam; 
weak, fine, granular structure; friable; slightly 
acid; abrupt, smooth boundary. 

A8—8 to 15 inches, very dark gray (10YR 3/1) and very 
dark grayish-brown (10YR 3/2) silt loam; very 
weak, very fine, subangular blocky structure; fri- 
able; medium acid; clear, smooth boundary. 

B2t—15 to 88 inches, dark yellowish-brown (10YR 4/4) light 
silty clay loam; weak, very fine, subangular blocky 
structure; friable; strongly acid; clear, smooth 
boundary. ’ 

B38—83 to 47 inches, yellowish-brown (1lOYR 5/4) silt loam; 
very weak, medium, subangular blocky structure to 
massive; friable; strongly acid. 

The Tama soils have moderate horizonation. In areas 
that are not eroded, the Al horizon ranges from 8 to 12 
inches in thickness and from black (10YR 2/1) to very 
dark brown (10YR 2/2) in color. In many places the 
profile contains a transitional zone between the surface 
horizon and the B horizon. Colors that have a value of 3 
and chroma of 2 extend to a depth of 18 inches in places. 
The texture of the A horizon ranges from silt loam to 
light silty clay loam. 

The colors in the B horizons have values of 4 to 5 
and chromas of 3 to 6, with the higher values and chro- 
mas at increasing depths. The texture of the B2t horizon 
centers on light silty clay loam. In places there are a 
few, fine, yellowish-brown and strong-brown mottles be- 
low a depth of 30 inches. Also, there are a few relict 
gray mottles in places below a depth of 42 inches. In 
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the most acid part of the solum, the soil reaction is 
medium acid to strongly acid. 


Terril Series 


In the Terril series are soils that are well drained or 
moderately well drained. These soils formed in loamy 
alluvium that contains more than 20 percent, but less 
than 50 percent, fine and medium sand. They are nearly 
level and are on first bottoms along small drainageways, 
on alluvial fans at the base of the uplands, or on low 
benches. The native vegetation was prairie grasses. 

The Terril soils have a very thick, dark-colored Al 
horizon and a weakly defined, dark-colored B horizon 
that has a texture of loam. In places colors that have a 
value of 3 extend to a depth of 40 inches. The solum 
is not stratified, but layers of silty or loamy material 
occur below a depth of 40 inches in some places. 

Unlike the Turlin soils, which are mottled and have 
chromas of 2, the Terril soils lack mottling and have 
chromas of 8. They have more sand throughout the 
solum (20 to 50 percent) than the Huntsville soils, which 
have less than 15 percent sand. In contrast to the Spill- 
ville and Kennebec soils, the Terril soils have chromas 
of 3 between a depth of 20 and 40 inches. Also, they 
are less silty than the Kennebec soils. 

The Terri] soils form a hydrosequence with the Tur- 
lin soils, which are somewhat poorly drained. 

Representative profile of Terril loam in a cultivated 
field, 150 feet west of the eastern edge of the northeast- 
southwest road and 150 feet north of the northern edge 
of east-west road in the SW. corner of the NE14SW%4,, 
sec. 7, T. 98 N., R. 7 W.: 

Ap—O to 7 inches, very dark brown (10YR 2/2) loam; weak, 
fine, granular structure; friable; neutral; abrupt, 
smooth boundary. 

A1I—7 to 24 inches, black (10YR 2/1) loam; weak, very fine, 
subangular blocky structure; friable; neutral; grad- 
ual, smooth boundary. 


A3—24 to 32 inches, black (10YR 2/1), very dark brown 
(10YR 2/2), and very dark grayish-brown (10YR 
38/2) loam: weak, very fine, subangular blocky 


structure; friable; neutral; gradual, smooth bound- 
ary. 

B—82 to 40 inches, very dark grayish-brown (10YR 3/2) 
and brown to dark-brown (10YR 3/8 and 4/3) loam; 
weak, very fine, subangular blocky structure; fri- 
able; neutral; clear, smooth boundary. 

C—40 to 48 inches, brown to dark-brown (10YR 4/3 and 
3/3) loam; massive; very friable; neutral. 

The Terril soils have very weak horizonation. They 
have a black (10YR 2/1) to very dark brown (10YR 
2/2) Al horizon that is 20 inches or more thick. To a 
depth of 40 inches in some places, colors that have values 
of 3 or less and chromas of 2 may mask colors of higher 
chroma in the interiors of the peds. In most places these 
soils have chromas of 3 and values of 3 and 4 within 
20 to 40 inches of the surface. In many places the bound- 
aries between horizons are gradual. To a depth of 40 
inches, the texture centers on loam that contains 30 to 40 
percent fine and medium sand. .These soils range from 
slightly acid to neutral in reaction. 


Turlin Series 


In the Turlin series are soils that are somewhat poorly 
drained. These soils formed in medium-textured, non- 
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calcareous alluvial deposits that contain from 20 to 50 
percent fine and medium sand. The alluvium was de- 
rived mainly from areas where the soils developed in 
glacial material. The soils are nearly level and are on 
first bottoms near the base of upland slopes. The native 
vegetation was grasses. 

The Turlin soils have very thick, dark-colored A hori- 
zons of loam. They have weakly defined, mottled B hori- 
zons, also of loam. 

The Turlin soils are similar to the Terril soils in the 
color, horizonation, and thickness of their solum, but 
they lack the browner colors (chroma of 3) in their sub- 
soil. They have a thicker, darker colored surface hori- 
zon than the Kato soils, and they are not stratigraphical- 
ly underlain by uniform layers of sand and gravel like 
the Kato soils. The Turlin soils have colors of higher 
value and chroma to a depth of 40 inches than do the 
Spillville soils. The colors in the uppermost 20 to 40 
inches of the Turlin profile are centered on 2/1 and 2/2, 
unlike those in the Spillville profile, which are centered 
on 2/1 and 2/2 to a depth of 40 inches or more. Turlin 
soils have more sand throughout the solum than the Law- 
son soils. 

Representative profile of Turlin gritty silt loam in a 
cultivated field, 425 feet south and 160 feet west of the 
center of sec. 34, T. 96 N., R. 9 W.: 


Ap—0 to 9 inches, very dark brown (10YR 2/2) gritty silt 
loam; weak, fine, granular structure; friable; few 
black (10¥R 2/1) worm casts; neutral; abrupt, 
smooth boundary. 

Ai2—9 to 17 inches, black (N 2/0 to 10YR 2/1) loam; very 
weak, fine, prismatic structure breaking to weak, 
fine, granular structure; friable; kneaded color 
black (10YR 2/1); common fine, clean sand grains 
throughout the matrix; neutral; gradual, smooth 
boundary. 

A13—17 to 26 inches, black (10YR 2/1) loam; very weak, 
fine, prismatic structure breaking to weak, fine, gran- 
ular structure; friable; kneaded color black (10YR 
2/1) to very dark brown (10YR 2/2); common fine, 
clean sand grains throughout the matrix; neutral; 
gradual, smooth boundary. 

A3—26 to 34 inches, black (10YR 2/1) to very dark brown 
(10YR 2/2) loam with about 30 percent mixing of 
very dark grayish brown (10YR 3/2); few, fine, 
faint, dark-brown (10YR 3/3) and dark yellowish- 
brown (10YR 4/4) mottles; weak, fine, prismatic 
structure breaking to weak, very fine, subangular 
blocky structure; friable; neutral; gradual, smooth 
boundary. 

B2—84 to 41 inches, dark grayish-brown (2.5Y 4/2) to very 
dark grayish-brown (2.5Y 3/2) loam; common, fine, 
distinct, dark yellowish-brown (10YR 38/4) and 
dark-brown to brown (7.5YR 4/4) mottles; weak, 
fine, prismatic structure breaking to weak, fine, sub- 
angular blocky structure; friable; kneaded color 
dark grayish brown (2.5Y 4/2); few, fine, dark, 
soft concretions of an oxide; neutral; gradual, 
smooth boundary. 

B8—41 to 52 inches, dark grayish-brown (10YR 4/2) to very 
dark grayish-brown (2.5Y 3/2) loam; common, fine, 
distinct, strong-brown (7.5YR 5/6) and dark yellow- 
ish-brown (10YR 4/4) mottles; very weak, coarse, 


prismatic structure; friable; few, fine, soft, dark 
eoncretions of an oxide; neutral. 
The Turlin soils have weak horizonation. The color 


of the Al horizon is commonly black (10YR 2/1) or 
very dark brown (10YR 2/2), but it ranges to very dark 
gray (10YR 3/1) with increasing depth. Typically, the 
soil material has colors of very dark grayish brown (2.5Y 
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8/2) to dark grayish brown (2.5Y 4/2) between a depth 
of 20 and 40 inches. In some places, however, the colors 
have a hue of 10OYR. The texture throughout the solum 
is centered on loam. Mottles are common below the A 
horizon, but the A8 horizon also has some mottling in 
places. In many places stratification is not evident with- 
in the solum, but coarse-textured material occurs in 
places below a depth of 4 feet. The solum ranges from 
neutral to slightly acid in reaction. 


Volney Series 


In the Volney series are soils that are well drained. 
These soils formed in calcareous, medium-textured allu- 
vium containing numerous fragments of limestone. The 
alluvium is underlain by translocated limestone rocks 
and by some soil material. These soils are nearly level 
or gently sloping and are on alluvial fans and _ first 
bottoms. The native vegetation was variable but was 
most commonly prairie grasses. 

The Volney soils have a very thick, dark colored or 
moderately dark colored A horizon that has a texture 
of silt loam to loam. The A horizon contains fragments 
of rock and is underlain by limestone, chert, and some 
sandstone. These soils lack a B horizon. 

The Volney soils, unlike the Chaseburg, have a rather 
high proportion of fragments of limestone and sandstone 
throughout, their solum, and they have a darker colored 
surface layer than the Chaseburg soils. The Volney 
soils are darker colored and less stratified than the Dor- 
chester soils. Also, they contain a much higher propor- 
tion of rock fragments than do those soils. 

Representative profile of Volney channery silt loam 
“in a permanent pasture. 665 feet northwest of a road 
intersection in the NEIANEI4ZNW1, sec. 21, T. 98 N., 
R. 7 W.: 

Ali—0 to 7 inches, very. dark gray (10YR 8/1) channery 
silt loam; weak, fine, granular structure; friable; 
many fragments of limestone; calcareous; moder- 
ately alkaline; gradual, wavy boundary as a result 
of the rock fragments. 

Al12—7 to 30 inches, very dark gray (10YR 3/1) channery 
silt loam; very dark grayish brown (10YR 3/2) if 
kneaded; weak, fine, granular structure; friable; 
many fragments of limestone; calcareous; moder- 
ately alkaline; clear, wavy boundary. 

I{C—80 to 50 inches, dominantly fragments of limestone, but 
some interbedded silt loam; calcareous. 

The color of the Al horizons is commonly very dark 
gray (1OYR 3/1) to very dark brown (10YR 2/2), but 
it grades to very dark grayish brown (10YR 3/2) with 
increasing depth. In many places these soils are 
covered by a layer of recent, medium-textured overwash 
that is as much as 20 inches thick. The solum is 
medium textured and has a texture of silt loam or chan- 
nery silt loam. The solum contains a large proportion 
of rock fragments; the number of fragments of lime- 
stone and sandstone varies greatly within a short dis- 
tance. Generally, the percentage of coarse fragments 
increases with increasing depth. It ranges from 20 to 
60 percent, by volume, in the uppermost 30 inches to as 
much as 75 percent, by volume, below a depth of 30 
inches. The solum ranges from neutral to moderately 
alkaline in reaction. 
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Waucoma Series 


In the Waucoma series are well-drained soils formed 
in loamy glacial material over limestone bedrock. In 
many places these soils have a thin zone of moderately 
fine textured or fine textured material above the bed- 
rock. Depth to bedrock or to residuum weathered from 
bedrock ranges from 30 to about 50 inches. These soils 
are on nearly level or gently sloping ridgetops and high 
structural benches and on sloping to steep upland side 
slopes and high foot slopes. The native vegetation was 
trees and prairie grasses. 

These soils have a thin to moderately thick, dark 
colored or moderately dark colored Al horizon that has 
a texture of loam or silt loam. They also have a some- 
what distinct, thin A2 horizon and B horizons that have 
a brownish color and that vary in thickness. The B hori- 
zons contain a few clay films. 

The Waucoma soils have a thinner, lighter colored Ai 
horizon than the Atkinson soils, and also they have an 
A2 horizon that is lacking in the Atkinson soils. They 
have a thicker solum than the Winneshiek soils. The 
B horizons of the Waucoma soils are more variable in 
thickness than those of the Racine and Bassett soils, and 
unlike the Racine and Bassett: soils, the Wancoma soils 
are underlain by limestone bedrock. The Waucoma soils 
have a higher content of sand throughout their solum 
than the Nasset soils, and they formed in glacial ma- 
terial over limestone instead of in loess. 

The Waucoma soils are the intermediate members of 
a biosequence that includes the Roseville soils (not 
mapped in Winneshiek County) of the Gray-Brown 
Podzolic great soil group and the Atkinson soils of the 
Brunizem great soil group. 

Representative profile of Waucoma loam, 160 feet 
west and 65 feet north of the SE. corner of the SW14 
sec. 29, T. 98 N., R. 10 W.: 


Ap—0 to 7 inches, very dark gray (10YR 3/1) loam to silt 
loam; weak, fine, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

A21—7 to 14 inches, very dark gray (10YR 3/1), dark gray- 
ish-brown (10YR 4/2), and dark-brown to brown 
(10¥R 4/83) loam to silt loam; very weak, thin, 
platy structure breaking to weak, very fine, granu- 
lar structure; very friable; medium acid; clear, 
smooth boundary. 

A22—14 to 18 inches, loam that is dark grayish brown (10YR 
4/2), with some dark brown to brown (10¥R 4/3) 
and very dark gray (10YR 3/1); weak, thin, platy 
structure breaking to weak, very fine, granular 
structure; very friable; medium acid; clear, smooth 
boundary. 

B1t—18 to 23 inches, dark-brown to brown (10YR 4/8) loam; 
some pebbles; weak, very fine, subangular blocky 
structure; friable; few, thin, discontinuous, very 
dark grayish-brown (10YR 3/2) clay films; weak 
pebble band; medium acid; clear, smooth boundary. 

B2t—23 to 30 inches, sandy clay loam that has colors of 
dark brown to brown (10YR 4/8), dark yellowish 
brown (10YR 4/4), and some yellowish brown (10YR 
5/4); weak, fine, prismatic structure breaking to 
moderate, very fine, subangular blocky structure; 
friable; few, thin, discontinuous clay films; medium 
acid; clear, smooth boundary. 

B31t—80 to 36 inches, loam; some pebbles; dark yellowish 
brown (10Y¥YR 4/4) and yellowish brown (10YR 
5/6); when dry, has some grayish, grainy ped coat- 
ings; very weak, fine, subangular blocky structure; 
friable; thin, discontinuous clay films; medium acid; 
abrupt, wavy boundary. 
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IIB32t—86 to 89 inches, dark-brown to brown (10YR 4/3) 
clay; strong, very fine, subangular blocky structure ; 
firm; thin, continuous clay films; neutral; abrupt, 
wavy boundary. 

IIR—39 inches, hard limestone bedrock. 

The Waucoma soils have moderate horizonation. 
The Ai horizon is typically very dark gray (10YR 3/1) 
or very dark grayish brown (10YR 3/2) and ranges 
from 5 to 9 inches in thickness. In some areas that have 
not been disturbed, however, the Al horizon is black 
(10YR 2/1 and 2/2). The A2 horizon is typically dark 
grayish brown (10YR 4/2); however, all of it is incor- 
porated in the Ap horizon in places. The texture of 
the Al and A2 horizons ranges from loam to gritty silt 
loam. The texture of the soil material above the litho- 
logic discontinuity ranges from loam or sandy clay loam 
to light clay loam. 

The ITB32t horizon ranges from about 1 to 8 inches 
in thickness and from heavy clay or silty clay to clay 
in texture. In many places that horizon has more red- 
dish hues than the soil material above it. Depth to 
limestone bedrock ranges from 30 to about 45 or 50 
inches. The B horizons extend to bedrock. The lime- 
stone bedrock is hard, is typically level bedded, and in 
places contains numerous vertical or horizontal frac- 
tures. Interbedded shale, with the limestone, makes up 
a minor part of the substratum. In most places the 
residuum is neutral, 


Waukegan Series 


In the Waukegan series are soils that are well drained. 
These soils formed in a layer of material that has a 
texture of loam to gritty silt loam. The loam to gritty 
silt loam is between 24 and 45 inches thick and is under- 
lain by leached sand and gravel. These soils are on 
nearly level or gently sloping benches and on a few up- 
land ridges and side slopes. The native vegetation was 
prairie grasses. 

The Waukegan soils have a moderately thick, dark- 
colored Al horizon of loam to silt loam and B horizons 
of brownish heavy loam that vary in thickness. They 
are free of mottles and are underlain by uniform layers 
of sand and gravel. 

The Waukegan soils have a thicker Al horizon than 
the Sattre soils, and unlike those soils, they lack an A2 
horizon. They lack an A2 horizon and have a darker, 
thicker Al horizon than the Bixby and Camden soils. 
The Waukegan soils are well drained instead of some- 
what poorly drained like the Kato soils. Unlike the 
Kato soils, they have chromas of 8 or higher and lack 
mottles in the B horizon. In contrast to the Dickinson 
soils, the Waukegan soils have medium-textured A and 
B horizons. Also, they are stratigraphically underlain 
by sand and gravel rather than by sand and loamy sand. 

The Waukegan soils form a biosequence with the 
Bixby soils, which are in the Gray-Brown Podzoliec 
great soil group, and with the Sattre soils, which are 
in the Gray-Brown Podzolic great soil group but are 
intergrading toward Brunizems. 

Representative profile of Waukegan loam, moderately 
deep, in a cultivated field, 40 feet west of road fence in 
the extreme NE. corner of sec. 23, T. 98 N., R. 8 W.: 


Ap—0 to 7 inches, black (10YR 2/1) loam; granular; friable; 
neutral; abrupt, smooth boundary. 
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A1—7 to 9 inches, black (10YR 2/1) loam; granular; friable; 
slightly acid; clear, smooth boundary. 

A3—9 to 14 inches, very dark grayish-brown (10YR 3/2) and 
a small amount of black (10¥R 2/1) loam; weak, 
very fine, subangular blocky structure; friable; 
abundant worm holes and worm casts; slightly acid ; 
clear, smooth boundary. 

B2—14 to 22 inches, dark-brown (10YR 8/3) and dark yellow- 
ish-brown (LOYR 3/4) heavy loam; very weak, very 
fine, subangular blocky structure; friable; medium 
acid; clear, smooth boundary. 

B3—22 to 25 inches, dark yellowish-brown (10YR 3/4 and 
4/4) coarse loam; very weak, medium, subangular 
blocky structure; very friable; medium acid; abrupt, 
smooth boundary. 

II1C—25 toe 50 inches, yellowish-brown (10Y¥R 5/6) and some 
dark yellowish-brown (10YR 3/4 and 4/4) fine 
gravel; single grain; loose; slightly acid. 

Two depth phases of Waukegan soils are mapped in 
Winneshiek County. In the deep Waukegan soils, 36 
to 45 inches of loamy material overlies the sand and 
gravel. In the moderately deep soils, the loamy ma- 
terial is only 24 to 36 inches deep. . : 

The Waukegan soils have moderate horizonation. The 
A1 horizon ranges from 8 to 15 inches in thickness and 
from black (10YR 2/1) to very dark brown (10YR 2/2) 
in color. Colors that have a value of 3 commonly ex- 
tend to a depth of 20 inches, and they extend to a depth 
of 24 inches in many places. The texture of the A hori- 
zons ranges from loam to silt loam that is high in con- 
tent of sand. . : : 

The color of the B horizons varies, but typically those 
horizons have values and chromas of 8 or 4 and higher. 
The soil material below the A horizons is free of 
mottling. ‘The texture of the B horizons centers on 
heavy loam. In many places the texture of the B3 hori- 
zon varies from that in the horizons above, and in most 
places a slight increase in sand is evident. The texture 
of the ITC horizon ranges from fine gravel or sand and 
gravel to loamy sand and gravel. This underlying 
gravel is leached to a depth of 48 inches or more. These 
soils range from neutral or slightly acid to medium acid 
in reaction. 


Whalan Series 


The Whalan series consists. of soils that are well 
drained. These soils formed in 15 to 30 inches of loamy 
glacial material over a thin layer of moderately fine 
textured or fine textured material that, in turn, is under- 
lain by limestone bedrock. They are on gently sloping 
ridges and high benches and on sloping to steep side 
slopes in the uplands. The native vegetation was trees. 

The Whalan soils have a thin, moderately dark 
colored Al horizon of loam to silt loam and a distinct 
AQ horizon. Their B horizons generally have a texture 
of loam to clay loam, vary in thickness, and contain 
clay films. The lower B horizons formed in moderately 
fine textured or fine textured residuum, and they are 
stratigraphically underlain by hard limestone bedrock. 

These soils have a thinner, typically lighter colored 
Al horizon and a more distinct A2 horizon than the 
Winneshiek soils. They have a thinner, lighter colored 
A1 horizon than the Rockton soils, and they have a dis- 
tinct A2 horizon that is lacking in the Rockton soils. 
The Whalan soils have more sand and gravel in their 
solum than the Palsgrove soils, which were derived from 
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loess. Their B horizons are more variable in combined 
thickness than those of the Renova soils. Unlike the 
Renova soils, they are underlain by residuum and by 
limestone bedrock. The Whalan soils are not underlain 
by sand and gravel as are the Bixby soils. : 

The Whalan soils form a biosequence with the Winne- 
shiek soils, which are in the Gray-Brown Podzolic great 
soil group but are intergrading toward Brunizems, and 
with the Rockton soils, which are Brunizems. _ 

Representative profile of Whalan loam in a timbered 
field, 660 feet north and 20 feet west of the SE. corner 
of the NESEY, sec. 4, T. 97 N., R. 10 W.: 

A1l—O to 2 inches, black (10YR 2/1) loam to silt loam; weak, 
fine, granular structure; very friable; medium acid; 
abrupt, smooth boundary. 

A2—2 to 7 inches, dark grayish-brown (10YR 4/2) loam to 
silt loam; weak, thin, platy structure; very friable; 
medium acid; clear, smooth boundary. 

B11—7 to 10 inches, brown (10¥R 5/3) loam to silt loam; 
weak, very fine, subangular blocky structure; very 
friable; medium acid; clear, smooth boundary. 

B12—10 to 15 inches, brown to dark-brown (10YR 4/3) loam 
that contains some pebbles; weak, very fine, sub- 
agular blocky structure; very friable; medium acid; 
clear, smooth boundary. 

B21t—15 to 26 inches, dark yellowish-brown (10YR 4/4) 
light clay loam that contains some pebbles; weak, 
very fine, subangular blocky structure; some ped 
coatings of whitish very fine sand or silt noted when 
soil material is dry; few, thin, discontinuous clay 
films; friable; medium acid; clear, smooth bound- 


ary. 

B22t—26 to 28 inches, brownish-yellow (10YR 6/6) light 
elay loam that contains some pebbles; weak, very 
fine, subangular blocky structure; few, thin, discon- 
tinuous clay films; common, fine iron-manganese 
concretions of an oxide; friable; medium acid; 
abrupt, wavy boundary 

IIB23t—28 to 30 inches, dark-brown to brown (7.5YR 4/4) 
gritty clay; weak, fine, subangular blocky structure; 
firm; common, thin, discontinuous clay films; neu- 
tral; abrupt, wavy boundary. 

IIR—80 inches, hard limestone bedrock. 

_ The Whalan soils have moderate to strong horizona- 
tion. The Al horizon ranges from 2 to 4 inches in thick- 
ness and from very dark gray (10YR 38/1) to black 
(10YR 2/1) in color, The A2 horizon ranges from 4 
to 8 inches in thickness and from dark grayish brown 
(10YR 4/2) to grayish brown (10YR 5/2) or brown 
(10¥R 5/3) in color. The texture of the A horizons 
ranges from gritty silt loam to loam. In places these 
soils have as much as 15 inches of silty material on the 
surface. 

The B horizons have color values of 4 or higher and 
chromas of 8 or higher with increasing depth. They 
are free of mottles. The texture of the B horizons 
ranges from loam or silt loam to light clay or sandy 
clay loam. Beneath the B horizons is a layer of mod- 
erately fine textured or fine textured material that is 1 
to 8 inches thick. In places this material is a paleo B 
horizon, or it consists of weathered limestone in places. 
This layer is neutral in reaction. In many places the 
most acid part of the solum is medium acid, but the soil 
reaction is variable. 


Winneshiek Series 


In the Winneshiek series are soils that are well 
drained. These soils formed in 15 to 30 inches of loamy 
glacial material over a thin layer of residuum, which, 
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in turn, is underlain by limestone bedrock. They are 
on nearly level or gently sloping, moderately low to high 
structural benches, on gently sloping upland ridgetops, 
and on steep side slopes. The native vegetation was 
trees and prairie grasses. 

The Winneshiek soils have a thin to moderately thick, 
dark colored or moderately dark colored Al horizon 
that has a texture of loam; an indistinct to distinet AQ 
horizon; and B horizons of loam to clay loam that vary 
in thickness. The B horizons developed predominantly 
in glacial material. The lower B_ horizon, however, 
formed in moderately fine textured or fine textured 
residuum. In places the B horizons contain clay films. 
Pebbles and a few stones are evident. 

The Winneshiek soils have a thicker, darker colored 
Al horizon and a less distinct A2 horizon than the 
Whalan soil. They have thinner B horizons than the 
Waucoma soils, Their solum contains a larger propor- 
tion of sand than that of the Frankville soils, and it 
contains some stones and pebbles that are absent in the 
solum of the Frankville soils. Also, the Winneshiek 
soils formed in glacial material and residuum instead 
of in loess like the Frankville soils. They have thinner 
B horizons that are more variable in thickness than 
those of the Racine soils. Also, their solum is under- 
lam by limestone bedrock instead of by glacial till. 

The Winneshiek soils are the intermediate members 
of a biosequence that includes the Whalan soils, which 
are in the Gray-Brown Podzolic great soil group, and 
the Rockton soils, which are Brunizems. 

Representative profile of Winneshiek loam in a culti- 
vated field, 890 feet north and 35 feet east of the SW. 
corner of the NWI4SE14, sec. 22, T. 98 N., R. 10 W.: 

Ap—O0 to 7 inches, very dark gray (10YR 3/1) and some dark 
grayish-brown (10YR 4/2) loam; weak, fine, granu- 
lar structure; friable; neutral; abrupt, smooth 
bonndary. 

A2—7 to 11 inches, brown to dark-brown (10YR 4/3), dark 
grayish-brown (10YR 4/2), and some very dark gray 
(10Y¥R 3/1) loam; weak, thin, platy structure; 
abundant worm casts; friable; neutral; clear, 
smooth boundary. 

B1—11 to 16 inches, dark-brown (10YR 4/3 to 3/8) and dark 
yellowish-brown (10YR 4/4) loam; contains peb- 
bles and a few stones; very weak, very fine, sub- 
angular blocky structure; friable; weak pebble band; 
neutral; abrupt, smooth boundary. 

J-ITB21t—16 to 21 inches, dark yellowish-brown (10YR 4/4) 
clay loam; contains pebbles; strong, very fine and 
fine, subangular blocky structure; common, thin, 
discontinuous, reddish-brown (5YR 4/4) and dark 
reddish-brown (5YR 3/3) clay films; common woody 
roots, although the field has been under cultivation 
for more than 20 years; neutral; friable to firm; 
abrupt, wavy boundary. 

TIB22t—21 to 24 inches, dark-brown (7.5YR 4/4) clay; 
strong, fine and very fine, subangular blocky struc- 
ture; moderate, thick, continuous, reddish-brown 
(5YR 4/4) and black (10YR 2/1) clay films; firm; 
slightly acid; abrupt, wavy boundary. 

IIR—24 inehes, white, rather soft limestone, in which some 
fragmentation has taken place; calcareous; under- 
lain by hard limestone bedrock at a depth of 26 
inches, 

The Winneshiek soils have moderate to strong hori- 
zonation. Their Al horizon ranges from very dark 


brown (10YR 2/2) to very dark gray( 10YR 3/1) in 
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color and from 4 to 9 inches in thickness. The A2 hori- 
zon is dark grayish brown (10YR 4/2) and dark brown 
to brown (10YR 4/3), and it ranges from 3 to 6 inches 
in thickness. The A horizons generally have a texture 
of loam, but in places these soils have a thin surface 
layer that has a texture of silt loam. 

The B horizons formed mainly in glacial material, but 
partly in a layer of residuum that is generally between 
1 and 6 inches thick. The color of the B horizons cen- 
ters on a hue of 10YR and values and chromas of 3 and 
4. In many places the part of the solum formed in 
residuum, has a more reddish color than the part formed 
in glacial material, but the soil material varies in color. 
These soils are neutral to medium acid. The reaction 
centers on medium acid in the most acid part of the 
solum. 


General Nature of the Area 


This section was prepared mainly for those not 
familiar with the county. It describes the climate, 
drainage, physiography, water supply, and vegetation. It 
also gives facts about the agriculture of the county and 
discusses the recreational facilities. 


Climate ° 


Because of its inland location, Winneshiek County 
has a stimulating continental climate. The summers 
are warm and the winters are cold, but prolonged 
periods of intense cold or of intense heat are rare. ‘The 
climate at Decorah, located near the center of the 
county, is considered representative for this area. 

Of the elements of climate that are measured in this 
county, the minimum temperatures and shower activity 
are the most variable. On calm, clear nights, the tem- 
peratures in valleys and other areas of lowlands vary 
from those in higher areas and are usually a few degrees 
lower. The amount of moisture received from showers 
varies considerably over short distances, but the seasonal 
total is about the same throughout the county. Showers 
fall mostly in the warmer half of the year. 

Tables 8, 9, and 10 give more detailed imformation 
about the climate of Winneshiek County. Table 8 gives 
a summary of facts about temperatures and precipita- 
tion in the county; table 9 shows the approximate 
frequency of rains of stated duration and intensity; and 
table 10 shows the probabilities of the last freezing 
temperatures in spring and the first in fall. 

Precipitation: About 72 percent of the annual 
amount of precipitation for this county falls during the 
6 months of April through September (see table 8), 
when crops make the greatest amount of growth. Oc- 
casionally during spring and summer, excessive rainfall 
results in local flooding. The largest amount of rain- 
fall recorded in 1 day fell mainly on May 29, 1941, when 
7.7 inches was received, mostly between the hours of 
2pm.and 11pm. This large amount of rainfall caused 


® Prepared by Paun J. Warre, State climatologist, U.S. Weather 
Bureau. 
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the Upper Iowa River to rise to the highest level ever 
recorded for that stream. It also caused damaging 
flooding at Decorah, when Dry Run overflowed. 

In this county a measurable amount of precipitation 
is received on an average of about 110 days each year. 
Precipitation of 0.1 of an inch or more is received on 
about 40 days during the growing season and on a total 
of about 62 days each year. Rainfall is most abundant 
during the peak of the growing season. Occasionally, 
drought develops to-some extent during that season. 
Usually, however, drought occurs late in the season, when 
the amount of moisture originally stored in the soils 
has been depleted by the growing crops. The proba- 
bility of receiving an inch or more of rain per week— 
about the requirement of a well-developed crop of grow- 
ing corn—is approximately 2 in 5 during May and June 
and 1 in 3 during most of the rest of the season. Late 
in August, this probability drops to 1 in 4. 

A total of 42 thunderstorms occur on the average each 
year, and slightly more than half that number occur 
during June, July, and August. Hailstorms also occur 
most frequently during June, July, and August. 

Because planning construction of soil and water con- 
servation projects, especially of roads and drains, is 
affected by the frequency of various precipitation in- 
tensities, such frequencies are given in table 9. About 
once each year, 1.0 inch or more of rain may be expected 
in 80 minutes. Only about once in 100 years can a rain- 
fall of 2.4 inches be expected. Again, in a 24-hour 
period, 2.6 inches may fall once a year; 5.6 inches, about 
once in 50 years; and 6.3 inches, once in 100 years. 

The average amount of snowfall received annually in 
this county is about 40 inches. In about half of the 
years, a snowfall of 8 inches or more is received in 1 
day. In about 30 percent, a snowfall of 10 inches or 
more is received in 1 day. The average date of the first 
1-inch snowfall is November 26. 

Temperatures: In this county temperatures of 90° 
or higher occur on an average of 22 days each year. 
Such temperatures are above the level for the optimum 
growth of most plants and above the comfort level for 
most animals, Temperatures of zero or colder occur 
about 27 days each year. The average coldest tempera- 
ture in winter is about —27° F., and the average hottest 
temperature in summer is about 95° F. 

Table 10 shows the probabilities of the last freezing 
temperatures in spring and the first freezing tempera- 
tures in fall in this county. It shows, for example, that 
there is a 10-percent. chance of a temperature of 32° or 
lower occurring after April 27. That is, once in 10 
years a temperature of 32° or lower may occur after 
April 27. The average date of the last temperature of 
32° or lower in spring is May 10, and the average date 
of the first temperature of 32° or lower in fall is 
September 25, making a growing season of approxi- 
mately 138 days. 

Winn: Except for gusts, wind velocities of 55 miles 
per hour can be expected at a height of 30 feet above 
the ground about once every other year. Velocities of 
90 miles per hour can be expected about once in 50 years, 
and velocities of 95 miles per hour can be expected about 
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once each century. In exposed areas winds of such high 
velocity may reach the ground. 

Tornadoes are most frequent in this county in May 
and June. On the average, about one tornado occurs 
every 5 years. The most destructive to strike this county 
during the 20th century occurred on May 9, 1918, when 
a tornado’ that killed 8 persons and injured 20 others 
touched down between Pearl Rock and Calmar. 

Humurry: In this county the average relative hu- 
midity ranges from about 60 percent in the afternoon 


to 80 percent in the morning. The relative humidity is 


highest in January, February, and December, and it is 
lowest in April, May, and October. August is normally 
the most humid of the months in summer. 

Sunsuine: The amount of sunshine received ranges 
from only about 41 percent of the total amount possible 
in December, to 73 pércent of the total amount possible 
in July. The total incoming solar radiation increases 
by about fourfold in July over that in December. 


Drainage and Physiography 


All parts of Winneshiek County have well-defined 
drainage systems that have good outlets (fig. 16). The 
major streams are narrow and winding. The Upper 
Iowa River drains all of the county but the southwestern 
corner. That river flows from the northwestern corner 
of the county southeastward past the town of Decorah. 
It then curves east-northeast across the eastern part of 
the county. 


Heword County 


Altomskee County 


Chickasaw County 


2 
284 


Nutting Creek 


re) 
> Cy, 
§ 2 
§ g 
cial 


-w 
Fayette County 


Figure 16—Principal drainage systems in Winneshiek County. 
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An area about 4 miles wide, extending from the town 
of Conover north and east of the ridge on which the 
towns of Conover and Ridgeway are located, is in the 
part of the county drained by the Upper Iowa River 
and its tributaries. In that area the soils formed mainly 
in glacial drift that is less than 38 inches thick over 
bedrock. The topography of the area is dominated by 
several short, steep risers of bedrock and by gently rol- 
ling, rolling, or strongly rolling areas between the risers. 
The area bordering the river and its tributaries is domi- 
nated by steep, nearly bare bedrock and by moderately 
steep slopes that are covered by a layer of loess less than 
42 inches thick. The rest of the area is covered mainly 
by a deep layer of loess. In only a minor part is the 
loess less than 42 inches thick. In Pleasant and High- 
land Townships and in the parts of Canoe and Hesper 
Townships immediately adjoining, several short, steep 
risers of bedrock occur at different levels. 

In the southwestern corner of the county, the Turkey 
River and its tributaries drain the area south of a high, 
continuous ridge on which are located the towns of 
Castalia, Ossian, Calmar, Conover, and Ridgeway. That 
part of the area east of the Turkey River and south of 
a line between the towns of Conover and Spillville is 
covered mainly by loess and is mostly rolling or moder- 
ately steep. The rest of the area drained by the Turkey 
River is mostly nearly level, gently rolling, or rolling 
and is underlain mainly by glacial drift. In most places 
in that area, the glacial drift is less than 42 inches thick 
over bedrock. The soils in many of the upland drain- 
ageways are somewhat poorly drained or poorly drained. 

The Yellow River drains that part of Bloomfield 
Township north of the ridge on which the town of 
Castalia is located. The area drained by the Yellow 
River extends westward from the river to a point about 
one-half mile west of the town of Ossian, north roughly 
3 miles, then east to a point about 1 mile north of the 
town of Frankville, and northeast approximately 2 
miles to the county line. Most of the soils in this drain- 
age area are rolling or moderately steep and developed 
in loess that is less than 42 inches thick. 

About six of the northern tier of sections that extend 
about 3 miles east and west from the town of Hesper 
drain into the Root River in Minnesota. The part of 
this area west of Hesper is dominantly gently rolling 
or rolling, and in that area the soils developed in deep 
loess. In the part of the area at Hesper and eastward 
from Hesper, short, steep risers of nearly bare sandstone 
are common. Both above and below these steep risers, 
the soils are mainly gently rolling, rolling, or moderately 
steep, and they developed in loess. In fairly large areas 
ee the steep risers, the loess is less than 42 inches 
thick. 


Water Supply 


Winneshiek County has a good supply of underground 
water. Rarely do wells that are properly drilled fail 
because of seasonal lack of water or because of periods 
of drought. Many of the wells are less than 100 feet 
deep, but few are more than 350 feet deep. Shallow 
wells and sand-point wells are dependable sources of 
water in some areas where the substratum is gravelly. 
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TaBLeE 8.—Summary of temperatures and precipitation 
[Based on a 30-year period, 


Precipitation (in inches) Temperature (° F.) 
Greatest daily Snow and sleet Average 
Month _ 
Average Greatest monthly| Greatest daily 
Inches | Year | Average Daily Daily Monthly 
maximum ; minimum 
Inches Year | Inches Year 
January... .226 2.26.4 1. 08 1. 80 1946 8.9 24. 0 1937 10.5 1949 27.9 71 17.5 
February -_-_----------- . 88 1, 46 1948 7. 2 22, 2 1936 10. 0 1937 31, 2 9.8 20, 5 
2. 01 1.97 1956 10. 6 28.3 1959 13. 0 1959 41.5 20. 9 31.2 
2. 57 2.12 1941 13 9.0 1952 6.0 1949 2 58. 8 34.5 46.7 
4,12 7.70 1941 @) 3.2 1947 3.2 1947 711 46. 0 58. 6 
4, 94 6. 40 1942 0 Oo [eso ees 0: fs 2 80, 2 | 56. 4 68. 3 
4, 24 4. 50 19383 0 On Weeesrentse: OF eee 85. 7 59. 7 72.7 
4. 33 4, 40 1940 0 @ ‘lpeeseee< (| Sa) ese eee 83, 4 | 57. 8 70. 6 
September_._._--____- 3. 42 4.08 | 1946 0 (4) 1942 4 1942 74, 8 49, 1 62. 0 
Oct0beransobecsececce 2. 03 2. 68 1942 @) -3 | 1952 3 1952 63. 5 37.8 50.7 
November-.__------- 1. 89 2. 30 1958 4.5 13. 5 1947 12.0) 1984 44.7 24, 5 34.8 
December-_-------.---- 1. 07 1. 30 1932 hod 19. 9 1950 8.0 1932 31.6 13. 1 22.4 
YOaQi 2 Hee eneee 32. 59 7. 70 1941 | 39. 6 28. 3 1959 13. 0 1959 57.9 34. 7 46. 3 


1 Degree-days based on 65° F. The heating degree-days for a day are determined by subtracting the average daily temperature from 
65. These daily values are totaled to obtain the number of degree-days in a month. For example, to determine the average degree-days 
for January in an 8-year period, determine the total of degree-days for each January in that period and divide by eight. 
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at Decorah Station, Winneshick County, Iowa 


from 1931 through 1960] 


2 21 


Temperature (° F.)—Continued Average number of days with— 
Extreme Average Maximum temperature Minimum temperature 
_ heating of— of— 
: degree- Precipita- |. . 
Record highest Record lowest days ! tion of 0.10 
inch or more 90° and 82° and 32° and 0° and 
above below below below 
Degrees Year Degrees Year 

59 1944 — 43 1951 1, 473 3 0 20 30 10 

58 1958 2 —B8 1951 1, 257 3 0 14 28 8 

80 1939 2 — 26 1948 i, 048 5 0 7 27 2 

91 1939 10 1954 549 5 @) ] @) 14 0 
102 1945 21 1943 260 8 1 0 3 0 
105 1945 27 1946 99 8 4 0 (3) | 0 
111 1936 36 1947 22 6 8 | 0 0 0 
104 19552 33 1934 28 7 7 0 0 0 
100 1955 2 20 1942 159 6 2 0 2 0 

90 1953 10 1952 459 4 () 0 10 0 

79 1933 —22 1947 906 4 0 5 23 1 

60 19512 — 36 1950. 1, 821 3 0 15 29 6 
111 1936 — 43 1951 7, 581 62 22 61 166 27 


2 Also on earlier dates, months, or years. 


3 Less than one half. 
4 Trace. 
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TABLE 9.—Frequency of rains of stated duration and intensity in Winneshiek County 
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Duration of— 
Frequency ! a = 

| ] 

4% hour lhour | 2 hours 3 hours 6 hours 12 hours 24 hours 
Once in— Inches i Inches Inches Inches Inches Inches Inches 

ll OR doe ancmeaai aa aue ues dex 10 1.3 1.5 lee L8 2. 2 2.6 
2 Years nn ou ceeceeak cay co ese 12 | 15 1.8 19 2.2 2. 6 3.0 
DCS eye at ye ae 15) 19 2.2 2,4 | 2.8 3.3 3.8 
ORGS 2 Sioa a ole 17 | 21) 2.6 2.7 | 3.3 3.9 44 
G0 Voici ood aeons wae Bs 19 2.5 2.9 3. 2 3.7 4,3 5. 0 
OD VOUS. on clo be sulin edwcka ee! 2.1 a7 3.2 3.6 4,2 4.9 5. 6 
10 Vertes cose be esucesened 2.4 3.0 3. 6 3.9 4.7 5.5 6.3 


1 Expresses the frequency of the specified number of inches of rainfall at given time intervals. For example, 1.0 inch of rain can be 
expected to fall in one-half hour once each year (100 percent probability), but 2.4 inches can be expected to fall in one-half hour only once 


n 100 years (1 percent probability). 


TaBiE 10.—Probabilities of last freezing temperatures in spring and first freezing temperatures in fail 


Dates for given probability and temperature 
Probability 
16° F, 20° F. 24° F. 28° F. 32°F, 
or lower | or lower | or lower | or lower | or lower 
Spring: 
Tyear tn 10 later thanicncccc. coscegecctccbacdaacsee nek aduaedaeeeguueee Mar. 11 | Mar. 20 {| Apr. 5 | Apr. 17 | Apr. 27 
8 years in 10 later than. lar. Mar. 31 | Apr. 14 | Apr. 26 | May 8 
5 years in 10 later than. Apr. 7 | Apr. 20] May 3 | May 16 
7 years in 10 later than. Apr. 14} Apr. 26 | May 10 | May 24 
9 years in 10 later than Apr. 25 | May 5] May 19 | June 4 
Fall: 
d-year in, 10 earlier that. c024.0 ceed oes staeedeaet ee ete bead ha ede Oct. 24 | Oct. 6 | Sept. 28 | Sept. 17 | Sept. 8 
3 years in. 10 earlier than. none oe eee ee ee cee eo Nov. 21 Oct. 18 | Oct. 9 | Sept. 26 | Sept. 18 
Byers in 10 enrlier Wat. ons choca deen ane eeeew iene eeeee ese Nov. 9 | Oct. 26 | Oct. 17} Oct. 3 | Sept. 25 
< years.in: 10:earliér that..-0.c-ocseersssonee see oo cueeetete ees eee es Nov. 16 | Nov. 3 { Oct. 25 | Oct. 10 | Oct. 2 
9-years in’ 10: earlier than. 22 - esc ce cde ek eos sees eden cccteceeusecs Nov. 25 | Nov. 15 | Nov. 15 | Oct. 19 | Oct. 12 


Springs are common in this county. Their sizes range 
from very large to small seepy areas. Most of the 
springs in the county have never been developed. Two 
have been developed, however, and serve as a source of 
water for fish hatcheries. Several other springs are 
fully as large as these two, and many of them serve as 
a source of water for livestock in pastures. Many farm- 
steads are near a spring that supplies water for live- 
stock. Some springs are also the source of water for 
use in the household. A few springs are near recrea- 
tional areas. 


Vegetation 


While the soils of Winneshiek County were develop- 
ing, the native vegetation on the somewhat poorly 
drained and poorly drained soils consisted mainly of 
plants native to the prairie. Grasses were dominant on 
somewhat poorly drained sites, and trees, sedges, and 
grasses grew in small areas. Sedges and grasses were 
dominant on the poorly drained soils, but sedges grew 
more extensively on the soils that were the most poorly 
drained. 


On a large part of the acreage of well drained and 
moderately well drained soils, the vegetation consisted 
of plants native to both forest, and prairie. Where the 
soils were developing in loess, forest vegetation was 
dominant over fairly large areas; only in minor, spotty 
areas did the soils form under prairie vegetation. 
Nearly all of this minor acreage was in soil association 
1, where the Downs and Tama soils are dominant. 

Where the soils were developing a glacial drift, 
prairie vegetation alone was dominant in fairly large 
areas. It was far more common than forest vegetation 
alone. 


Agriculture 


The agricultural economy of Winneshiek County is 
based largely on the production of corn, oats, hay, and 
pasture and on the production and marketing of hogs, 
cattle, milk, and cream. The county had a total of 
9,442 farms in 1959, according to the U.S. Bureau of 
the Census. In the same year, 418,925 acres was in 
farms and the average size of the farms was 171.5 acres. 

The total acreage in farms has been fairly stable from 
year to year. The number of farms has gradually de- 
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creased and the size of farms has increased. Occasion- 
ally, by clearing a wooded area, a fairly small acreage 
is added to the area that is cultivated. Most of the 
cultivated acreage that is added, however, consists of 
areas that were formerly wet land but that have been 
drained. 

Many of the farmers are using their land to better 
advantage than they formerly did. The practices used 
to control erosion help to conserve the soils. Because 
of lack of erosion control in the past, however, the soils 
in about a quarter of the cultivated acreage have lost 
more than half of their surface layer. In about half of 
this same acreage, between a quarter and a half of the 
surface layer has been lost. 

In the following paragraphs, some facts about the 
agriculture of the county are given. The figures are 
mainly from the 1960 Assessor’s Annual Farm Census 
of Iowa. 


Crops.—The acreage of the various crops grown in this 
county is constantly changing. For example, the acreage 
in alfalfa has increased greatly during the past few years, 
and the acreage in wheat has decreased greatly during the 
same period. Following is a listing of the acreages in 
various crops in 1960. 


Wheat (spring and fall) __ 
Soybeans____-_-_______- $e.3 ae atta cia Sein seemenee aes 


Clover and timothy... 2 sence a wenn ncn sen 
PAV GIDC? Oy Sco os co sessueuuuul aoeceneueeeeaee 
All other land used for erops______________--__---- 


16, 260 
According to figures obtained from local sources, a 
total of 64,614 acres was in pasture, 58,615 acres was in 
wooded tracts, and 10,116 acres was in farmsteads in 
1961. 
Livestock and livestock products —Most of the farm in- 
come in Winneshiek County is derived from the sale of 


livestock and livestock products. Following is a listing 
of the various kinds of livestock in the county in 1960. 


Number 
Grain-fed cattle sold__-_-_____-..----------------- 5, 964 
Grain-fed sheep and lambs sold______-------------- 530 
OAs DOT oc. cc nnacdduceeseenamasaseeeesccease 35, 248 
Lambs Om: i222 25 sodecuceee ee eee cose gee ase , 606 
Sows farrowing: 
DOUG. .cecccosceescdessesaedwaleseueowageee 26, 358 
Pat 2252 fee ee ee ae ott oe eee 14, 904 
SU VOWS nos et a eemkedceesag an eee Seco cea tad 29, 913 
Beef COWS. <2. an ee ot eine ee eee tes , 48 
Hens and pullets on hand__--______________------- 378, 683 
Chickens raisedi.s.2323 oes tec coe ew tee 348, 452 
Turkeys raised... oo 8 oe cee ee 135, 408 


Farm facilities and equipment.—Most of the farms in 
the county have at least one tractor, and grain combines, 
cornpickers, pickup bailers, field forage harvesters, and 
motortrucks are numerous. Most of the farms have 
electrical and telephone service. A large proportion 
have a water pressure system, a septic tank, and a fur- 
nace heating system. Fuel oil and LP gas are the 
common heating fuels. 

Transportation —Every farm in the county is served 
by a graded and surfaced road. Most of the roads are 
surfaced with crushed rock from the numerous lime- 
stone quarries. In the last 10 years, however, many of 
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the main farm-to-market roads have been surfaced with 
bituminous material. All State and Federal highways 
are concrete, except for one short spur that is surfaced 
with bituminous material. 

Two concrete highway systems cross the county from 
east to west and one crosses from north to south. A 
second north-south system extends about halfway across 
the county from the north and joins one of the east- 
west systems. 


Recreational Facilities 


This county has high potential for recreation. It is 
a scenic area. The bluffs and outcrops of bedrock, as 
well as the hills, valleys, springs, and rivers, are all 
picturesque. The many trees and their multicolored 
leaves in fall have great esthetic value. 

The streams are fed by cool springs and are clear and 
fast moving. They are ideally suited to trout and are 
well stocked. An increasing number of persons fish the 
rivers for trout, bass, and catfish. Fox, deer; pheasant, 
and rabbit offer variety in the kinds of hunting, 

Canoeing and camping have become popular. Also, 
the numerous open limestone pits are of interest, for 
they contain pre-Pleistocene deposits that can be studied 
in detail. Many kinds of birds, animals, geologic forma- 
tions, and plants can be studied and enjoyed in this 
county. 

Parks, golf courses, fish hatcheries, game refuges, and 
ponds have been developed in various parts of the 
county. Additional recreational facilities and rest areas, 
however, are needed near the points where Federal! 
Highway 52 and State Highways 9, 24, and 150 cross 
the major rivers. 
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IN THE UNITED staTEs. Sci. 


Glossary 


Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Available moisture capacity. The difference between the amount 
of water in a soil at field capacity and the amount in the same 
soil at the permanent wilting point. Commonly expressed 
as inches of water per inch depth of soil. (Also called moisture- 
holding capacity or water-holding capacity.) 

Bench position. A high, shelflike position. 

Biosequence. A sequence of soils whose properties are functionally 
related to differences in organisms as a soil-forming factor. 
Bottom land. The normal flood plain of a stream and the old 
alluvial plain that is seldom flooded. (See Bottoms, first, 

and Bottoms, second.) 

Bottoms, first. The normal flood plain of a stream; land along the 
stream subject to overflow. 

Bottoms, second. An old alluvial plain, generally flat or smooth, 
that borders a stream but is seldom flooded. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Consistence, soil. The feel of the soil and the case with which a 
lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose.—Noncoherent; will not hold together in a mass. 

Friable—When moist, crushes easily under gentle to moderate 
pressure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastte-—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a ‘‘wire’” when rolled 
between thumb and forefinger. 

Sticky. When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemenied.—Hard and brittle; little affected by moistening. 

Contour tillage. Cultivation that follows the contour of the land, 
generally almost at right angles to the slope. 

Flood plain. Nearly level land, consisting of stream sediments, 
that borders a stream and is subject to flooding unless protected 
artificially. 

Friable. (See Consistence, soil.) 

Hydrosequence. A sequence of soils whose properties are func- 
tionally related to differences in drainage and moisture content 
as a soil-forming factor. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming 
processes. These are the major soil horizons: 


SOIL SURVEY 


A horizon—The mineral horizon at the surface. It has an 
accumulation of organic matter, has been leached of soluble 
minerals and clay, or shows the effects of both. 

B horizon.—The horizon in which clay minerals or other material 
has accumulated, that has developed a characteristic blocky 
or prismatic structure, or that shows the effects of both 
processes. 

C horizon.—The unconsolidated material immediately under the 
true soil. In chemical, physical, and mineral composition, 
this material is presumed to be similar to the material from 
whieh at least part of the overlying solum has developed. 

Leaching, soil. The removal of materials in solution by the passage 
of water through soil. 

Moisture-holding capacity. See Available moisture capacity. 

Mulch tillage. Tillage of the soil and treatment of the crop residue 
in ways that leave plant material within or on the soil surface 
to form a mulch. 

Parent material. The weathered rock or partly weathered soil 
material from which soil has formed; horizon C in the soil 
profile. 

Ped. An individual natural soil aggregate, such as a crumb, a 
prism, or a block, in contrast to a clod. 

Permeability, soil. The quality of a soil horizon that enables 
water or air to move through it. Terms used to describe 
permeability are very slow, slow, moderately slow, moderate, 
moderately rapid, rapid, and very rapid. 

Reaction. The degree of acidity or alkalinity of a soil, expressed 
in pH values. A soil that tests to pH 7.0 is precisely neutral 
in reaction because it is neither acid nor alkaline. An acid, or 
“sour,”’ soil is one that gives an acid reaction; an alkaline soil 
is one that is alkaline in reaction. In words, the degrees of 
acidity or alkalinity are expressed thus: 


Pe 
Extremely acid... Below 4.5 


pH 
Mildly alkaline_-._ 7.4 to 
Very strongly acid. 4.5 to 5.0 to 


7.8 
Moderately alka- 7.9 to 8.4 
line 


Strongly acid___-_- 5.1 to 5.5 i 

Medium acid__.._- 5.6 to 6.0 Strongly alkaline. 8.5 to 9.0 
Slightly acid___._. 6.1 to 6.5 Very strongly 9.1 and 
Neutral_._-..---- 6.6 to 7.3 alkaline. higher 


Sand. As a soil separate, individual rock or mineral fragments 
ranging from 0.05 to 2.0 millimeters in diameter. Most sand 
grains consist of quartz, but they may be of any mineral 
composition. As a textural class, soil that is 85 percent or 
more sand and not more than 10 percent clay. 

As a soil separate, individual mineral particles that range in 
diameter from the upper limit of clay (0.002 millimeter) to the 
lower limit of very fine sand (0.05 millimeter). As a textural 
class, soil that is 80 percent or more silt and less than 12 percent 
clay. 

A natural, three-dimensional body on the earth’s surface 
that supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting upon 
parent material, as conditioned by relief over periods of time. 
Solum, soil. The upper part of a soil profile, above the parent 

material, in which the processes of soil formation are active. 
The solum in a mature soil consists of the A and B horizons. 
Generally, the characteristics of the material in these horizons 
are unlike those of the underlying material. The living roots 
and other plant and animal life characteristic of the soil are 
largely confined to the solum. 

Structural bench. A degradational feature in which the underlying, 
nearly horizontal strata (limestone, other kinds of bedrock, 
residuum, or shale) control the attitude of the landscape. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (laminated), prismatic 
(vertical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are (1) single grain (each 
grain by itself, as in dune sand) or (2) massive (the particles 
adhering together without any regular cleavage, as in many 
elaypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
profile below plow depth. 

Substratum. Any layer lying beneath the solum, or true soil; 
the C or R horizon. 


Silt. 


Soil. 
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Surface soil. The soil ordinarily moved in tillage, or its equivalent Toposequence. A sequence of soils whose properties are func- 


in uncultivated soil, about 5 to 8 inches in thickness. The tionally related to topography as a soil-forming factor. 
plowed layer. Variant. A soil that has many characteristics of the series in which 
Terrace (structural). An embankment or ridge, constructed across it is placed but that differs in at least one important charac~ 
sloping soils on the contour or at a slight angle to the contour, teristic, indicated by its name. The acreage of a variant is 
ie es oe eel eee peered Gare of too small extent to justify establishing a new series. A new 
D : series may be designated and replace the variant, however, if 


Terraces in fields are generally built so they can be farmed. , : : 
Terraces intended mainly for drainage have a deep channel that sufficient acreage is later found. ; ; 
is maintained in permanent sod. Water-holding capacity. See Available moisture capacity. 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-F TC @ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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SYMBOL 


Alluvial land 

Arenzville silt loam 

Atkinson loam, 2 to 5 percent slopes 
Atterberry silt loam, 1 to 4 percent slopes 


Backbone loamy sand, 2 to 5 percent slopes 

Backbone loamy sand, 5 to 9 percent slopes 

Backbone loamy sand, 9 to 14 percent slopes 

Bassett loam, 0 to 2 percent slopes 

Bassett loom, 2 to 5 percent slopes 

Bassett loam, 5 to 9 percent slopes 

Bassett loam, 5 to 9 percent slopes, moderately eroded 
Bassett silt loam, 2 to 5 percent slopes 

Bassett silt loam, 5 to 9 percent slopes 

Bertrand silt loam, 0 to 2 percent slopes 

Bertrand silt loam, 2 to 5 percent slopes 

Bixby loam, 0 to 2 percent slopes 

Bixby loam, 2 to 5 percent slopes 

Bixby loam, 5 to 9 percent slopes, moderately eroded 
Burkhardt soils, 0 to 5 percent slopes 

Burkhardt soils, 5 to 14 percent slopes, moderately eroded 


Calamine silty clay loam, 0 to 2 percent slopes 
Calamine silty clay loam, 2 to 5 percent slopes 
Calmar clay loom, 2 to 5 percent slopes 

Calimor clay loam, 5 to 14 percent slopes 
Camden silt loam, 0 to 2 percent slopes 
Camden silt loam, 2 to 5 percent slopes 
Camden silt loam, 5 to 9 percent slopes 

Caneek silt loam 

Canoe silt loam 

Chaseburg silt loam, 0 to 2 percent slopes 
Chaseburg silt loom, 2 to 5 percent slopes 
Chelsea loamy fine sand, | to 5 percent slopes 
Chelsea loamy fine sand, 5 to 14 percent slopes 
Clyde silt loam, 0 to 4 percent slopes 

Coggen loom, 2 to 5 percent slopes 

Coggon loam, 5 to 9 percent slopes, moderately eroded 
Colo and Otter silt loams 

Colo—Otter—Ossian complex 


Dickinson sandy loam, 0 to 2 percent slopes 

Dickinson sandy loom, 2 to 5 percent slopes 

Dickinson sandy loam, 5 to 9 percent slopes 

Dickinson sandy loam, 9 to 14 percent slopes 

Donnan loam, 2 to 5 percent slopes 

Dorchester silt loam 

Dorchester—Chaseburg—Volney complex, 2 to 5 percent slopes 

Dow silt loam, 14 to 24 percent slopes, severely eroded 

Downs silt loam, 0 to 2 percent slopes 

Downs silt loam, 2 to 5 percent slopes 

Downs silt loam, 5 to 9 percent slopes 

Downs silt loam, 9 to 14 percent slopes 

Downs silt loam, 14 to 18 percent slopes, moderately eroded 

Downs silt loam, 18 to 24 percent slopes, moderately eroded 

Downs and Tama silt loams, 2 to 5 percent slopes 

Downs and Tama silt loams, 5 to 9 percent slopes 

Downs and Toma silt loams, 5 to 9 percent slopes, moderately 
eroded 

Downs and Tama silt loams, 9 to 14 percent slopes, moderately 
eroded 

Dubuque silt loam, 5 to 9 percent slopes, moderotely eroded 

Dubuque silt loam, 9 to 14 percent slopes, moderately eroded 

Dubuque silt loam, 9 to 14 percent slopes, severely eroded 

Dubuque silt loam, 14 to 18 percent slopes, moderately eroded 

Dubuque silt loam, 14 to 18 percent slopes, severely eroded 

Dubuque silt loam, 18 to 30 percent slopes, moderately eroded 


Fayette silt loam, 0 to 2 percent slopes 

Fayette silt loam, 2 to 5 percent slopes 

Fayette silt loam, 5 to 9 percent slopes, moderately eroded 
Fayette silt loam, 5 to 9 percent slopes, severely eroded 


SYMBOL 


FaE3 
FaF2 
FaF3 
FaG 
FeA 
FeB 
FIB 
FmB 
FnB 
Fre 
FrD2 
FrE2 


HaA 
HoB 
HaD 
HdA 
HmA 
HuA 
HuB 


Jad 
JaB 


SOIL LEGEND 


The first capital letter is the initial one of the soil name. 
A second capital letter, A, B, C, D, E, F, or G shows the 
slope. Most symbols without a slope letter are those of 
nearly level soils. Soils that are named as moderately 
eroded or severely eroded have a final number, 2 or 3, in 
their symbol. 


NAME 


Fayette silt loam, 14 to 18 percent slopes, severely eroded 

Fayette silt ioam, 18 to 24 percent slopes, moderately eroded 

Fayette silt loam, 18 to 24 percent slopes, severely eroded 

Fayette silt loam, 24 to 35 percent slopes 

Festina silt loam, 0 to 2 percent slopes 

Festina silt loam, 2 to 5 percent slopes 

Floyd loam, 0 to 5 percent slopes 

Floyd—Clyde complex, 0 to 4 percent slopes 

Franklin silt loam, gray subsoil variant, 2 to 5 percent slopes 

Frankville silt loam, 5 to 9 percent slopes 

Frankville silt loam, 9 to 14 percent slopes, moderately eroded 

Frankville silt loam, 14 to 18 percent slopes, moderately 
eroded 


Hagener loamy sand, 0 to 2 percent slopes 

Hagener loamy sand, 2 to 5 percent slopes 

Hagener loamy sand, 5 to 14 percent slopes 

Hayfield loam, deep, 0 to 3 percent slopes 

Hayfield loam, moderately deep, 0 to 4 percent slopes 
Huntsville silt loam, 0 to 2 percent slopes 

Huntsville silt loam, 2 to 6 percent slopes 


Jacwin loam, 0 to 2 percent slopes 
Jaewin loam, 2 to 5 percent stopes 
Jacwin loam, 5 to 9 percent slopes 
Jaewin loam, 9 to 14 percent slopes 


Kato loam, moderately deep, 0 to 4 percent slopes 

Kato loam, deep, 0 to 4 percent slopes 

Kato loam, deep, clay shale substratum, | to 5 percent slopes 
Kato loom, deep, clay shale substratum, 5 to 9 percent slopes 
Kenyon loam, 2 to 5 percent slopes. 


Lamont sandy loam, | to 5 percent slopes 

Lamont sandy loam, 5 to 9 percent slopes 

Lamont sandy loam, 9 to 14 percent slopes 

Lamont sandy loam, till subsoil variant, 2 to 9 percent slopes 
Lawson and Kennebec silt loams, 0 to 2 percent slopes 
Lawson silt loam, 2 to 5 percent slopes 

Loamy colluvial land, 9 to 18 percent slopes 

Loamy colluvial land, 18 to 24 percent slopes 

Loomy terrace escarpments, 16 to 30 percent slopes 


Marlean loam, 2 to 5 percent slopes 

Marlean loam, 5 to 9 percent slopes 

Marlean loam, 5 to 9 percent slopes, moderately eroded 
Marlean loam, 9 to 14 percent slopes, moderately eroded 
Morlean loam, 9 to 14 percent slopes, severely eroded 
Marlean loam, 14 to 24 percent slopes, moderately eroded 
Marlean loam, 14 to 24 percent slopes, severely eroded 


Nosset silt loam, 5 to 9 percent slopes, moderately eroded 
Nasset silt loam, 9 to 14 percent slopes, moderately eroded 
Nasset silt loam, 14 to 18 percent slopes, moderately eroded 
Nordness silt loam, 5 to 14 percent slopes 

Nordness silt loam, 14 to 24 percent slopes 


Oran loam, 0 to 2 percent slopes 

Oran loam, 2 to 5 percent slopes 

Orwood silt loam, 2 to 5 percent slopes 

Orwood silt loam, 5 tc 9 percent slopes, moderately eroded 
Orwood silt loam, 9 to 14 percent slopes, moderately eroded 
Orwood silt loam, 14 to 18 percent slopes, moderately eroded 
Orwood silt loam, 14 to 18 percent slopes, severely eroded 
Orwood silt loam, 18 to 30 percent slopes, moderately eroded 
Ossian silt loam 

Ostrander loam, 0 to 2 percent slopes 

Ostrander loam, 2 to 5 percent slopes 

Ostrander loam, 5 to 9 percent slopes 

Otter—Lawson—Ossian complex, | to 4 percent slopes 
Otter—Ossian complex 

Otter and Ossian silt loams, overwashed 


SYMBOL 


PaC2 
PaD2 
PaD3 
PaE2 


PaE3 
PaF2 


NAME 


Palsgrove silt loam, 5 to 9 percent slopes, moderately eroded 

Palsgrove silt loam, 9 to 14 percent slopes, moderately eroded 

Palsgrove silt loam, 9 to 14 percent slopes, severely eroded 

Palsgrove silt loam, 14 to 18 percent slopes, moderately 
eroded 

Palsgrove silt loam, 14 to 18 percent slopes, severely eroded 

Palsgrove silt loam, 18 to 24 percent slopes, moderately 
eroded 

Peaty muck 

Peaty muck, overwashed 


Racine loam, 0 to 2 percent slopes 

Racine loam, 2 to 5 percent slopes 

Racine loam, 5 to 9 percent slopes 

Racine loam, 5 to 9 percent slopes, moderately eroded 
Racine loam, 9 to 14 percent slopes, moderately eroded 
Renova loam, 2 to 5 percent slopes 

Renova loam, 5 to 9 percent slopes 

Renova loam, 5 to 9 percent slopes, moderately eroded 
Renova loam, 9 to 14 percent slopes, moderately eroded 
Renova loam, 9 to 14 percent slopes, severely eroded 
Renova loam, 14 to 18 percent slopes, moderately eroded 
Renova loam, 14 to 18 percent slopes, severely eroded 
Riceville loam, 2 to 7 percent slopes 

Rockton loam, 0 to 2 percent slopes 

Rockton loam, 2 to 5 percent slopes 

Rockton loam, 5 to 9 percent slopes 

Rockton loam, 9 to 14 percent slopes 

Rowley silt loam, 0 to 4 percent slopes 

Rowley and Lawson silt loams, overwashed 


Sattre loam, deep, 0 to 2 percent slopes 

Sottre loam, deep, 2 to 5 percent slopes 

Sottre loam, deep, 5 to 9 percent slopes, moderately eroded 

Sattre loam, moderately deep, 0 to 2 percent slopes 

Sattre loam, moderately deep, 2 to 5 percent slopes 

Sattre loam, moderately deep, 5 to 9 percent slopes, 
moderately eroded 

Sattre loam, moderately deep, 9 to 14 percent slopes, 
moderately eroded 

Spillville loam 

Steep rock land 

Steep sandy land, 14 to 30 percent slopes 


Terril loam, 0 to 2 percent slopes 
Terril loam, 2 to 5 percent slopes 
Turlin gritty silt loam, 0 to 2 percent slopes 
Turlin gritty silt loam, 2 to 5 percent slopes 


Volney channery silt loam, 0 to 1 percent slopes 
Volney channery silt loam, 2 to 5 percent slopes 
Volney silt loam, overwashed, 0 to } percent slopes 
Volney silt loam, overwashed, 2 to 5 percent slopes 


Waucoma loam, 0 to 2 percent slopes 

Waucoma loam, 2 to 5 percent slopes 

Waucoma loam, 5 to 9 percent slopes 

Waucoma loam, 9 to 14 percent slopes 

Waukegan loam, deep, 0 to 2 percent slopes 

Waukegan loam, deep, 2 to 5 percent slopes 

Waukegan loam, moderately deep, O to 2 percent slopes 
Waukegan loam, moderately deep, 2 to 5 percent slopes 
Whalan loam, 2 to 5 percent slopes 

Whalon loam, 5 to 9 percent slopes, moderately eroded 
Whalan loam, 9 to 14 percent slopes, moderately eroded 
Whalan loam, 14 to 24 percent slopes, moderately eroded 
Whatan loam, 14 to 18 percent slopes, severely eroded 
Winneshiek loam, 0 to 2 percent slopes 

Winneshiek loam, 2 to 5 percent slopes 

Winneshiek loam, 5 to 9 percent slopes 

Winneshiek loam, 5 to 9 percent slopes, moderately eroded 
Winneshiek loam, 9 to 14 percent slopes 


Soil map constructed 1966 by Cartographic Division, 
Soil Conservation Service, USDA, from 1957 cerial 
photographs. Controlled mosaic based on lowa 
plane coordinate system, north zone, Lambert 
conformal conic projection, 1927 North American 
dotum, 


Fayette silt loam, 9 to 14 percent slopes, moderately eroded Winneshiek loam, 14 to 18 percent slopes 


Fayette silt loom, 9 to 14 percent slopes, severely eroded 
Fayette silt loom, 14 to 18 percent slopes, moderately eroded 
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[For a full description of a mapping unit, read both the description of the mapping unit and the description of the soil series to which the mapping unit belongs. 


GUIDE TO MAPPING UNITS 


[See table 1, p. 8, for the approximate acreage and proportionate extent of the soils, and table 2, p. 90, for the predicted average acre yields of crops. For 
facts about management of woodland, see the section beginning on p. 105, and for information significant to engineering, see the section beginning on p. 108] 


Mapping unit 


Alluvial land---------------------------------------------------- 
Arenzville silt loam--------------------------+-~----------------- 
Atkinson loam, 2 to 5 percent slopes-----------------------~----- 
Atterberry silt loam, 1 to 4 percent slopes---------------------- 
Backbone loamy sand, 2 to 5 percent slopes----------------------- 
Backbone loamy sand, 5 to 9 percent slopes~---------------------- 
Backbone loamy sand, 9 to 14 percent slopes 
Bassett loam, 0 to 2 percent slopes----------~--------------- 
Bassett loam, 2 to 5 percent slopes------------------------------ 
Bassett loam, 5 to 9 percent slopes--~--------~-------------------- 
Bassett loam, 5 to 9 percent slopes, moderately eroded 
2 
5 


Bassett silt loam, to 5 percent slopes------------------0-+----- 
Bassett silt loam, to 9 percent slopes------------------------- 
Bertrand silt loam, 0 to 2 percent slopes 
Bertrand silt loam, 2 to 5 percent slopes 
Bixby loam, O to 2 percent slopes---------~---------------------- 
Bixby loam, 2 to 5 percent slopes---~--~-------~------------+---- 
Bixby loam, 5 to 9 percent slopes, moderately eroded------------- 
Burkhardt soils, 0 to 5 percent slopes--------------------------- 
Burkhardt soils, 5 to 14 percent slopes, moderately eroded------- 
Calamine silty clay loam, 0 to 2 percent slopes------------------ 
Calamine silty clay loam, 2 to 5 percent slopes------------------ 
Calmar clay loam, 2 to 5 percent slopes--------~--~-------------- 
Calmar clay loam, 5 to 14 percent slopes------------------------- 
Camden silt loam, 0 to 2 percent slopes 
2 
5 


Camden silt loam, to 5 percent slopes 
Camden silt 9 percent slopes 
Caneek silt 
Canoe silt loam-----------------+---++--+++------ 
Chaseburg silt loam, 0 to 2 percent slopes----- 
Chaseburg silt loam, 2 to 5 percent slopes----~------------------- 
Chelsea loamy fine sand, 1 to 5 percent slopes------------------- 
Chelsea loamy fine sand, 5 to 14 percent slopes------------------ 
Clyde silt loam, 0 to 4 percent slopes--------------------------- 
Coggon loam, 2 to 5 percent slopes----------------------------+-- 
Coggon loam, 5 to 9 percent slopes, moderately eroded------------ 
Colo and Otter silt loam----------------------------------------- 
Colo-Otter-Ossian complex----~-------------------------------5--- 
Dickinson sandy loam, 0 to 2 percent slopes------- 

Dickinson sandy loam, 2 to 5 percent slopes------- 

Dickinson sandy loam, 5 to 9 percent slopes------- 

Dickinson sandy loam, 9 to 14 percent slopes 
Donnan loam, 2 to 5 percent slopes-------------+------ 

Dorchester silt loam-----------------------+-----------------+----- 
Dorchester-Chaseburg-Volney complex, 2 to 5 percent slopes------- 
Dow silt loam, 14 to 24 percent slopes, severely eroded---------- 
Downs silt loam, 0 to 2 percent slopes--------------------------- 
Downs silt loam, 2 to 5 percent slopes--------------------------- 
Downs silt loam, 5 to 9 percent slopes-------------~-------------- 
Downs silt loam, 9 to 14 percent slopes-------------------------- 
Downs silt loam, 14 to 18 percent slopes, moderately eroded------ 
Downs silt loam, 18 to 24 percent slopes, moderately eroded------ 
Downs and Tama silt loams, 2 to 5 percent slopes 
Downs and Tama silt loams, 5 to 9 percent slopes 


Described 


Capability unit 


Mapping unit 


Downs and Tama silt loams, 5 to 9 percent slopes, moderately 


Dubuque silt loam, 5 to 9 percent slopes, moderately eroded---- 
Dubuque silt loam, 9 to 14 percent slopes, moderately eroded--- 
Dubuque silt loam, 9 to 14 percent slopes, severely eroded----- 
Dubuque silt loam, 14 to 18 percent slopes, moderately eroded-- 
Dubuque silt loam, 14 to 18 percent slopes, severely eroded---- 
Dubuque silt loam, 18 to 30 percent slopes, moderately eroded-- 
Fayette silt loam, 0 to 2 percent slopes 


Fayette silt loam, 2 to 5 percent slopes 

Fayette silt loam, 5 to 9 percent slopes, moderately eroded---- 
Fayette silt loam, 5 to 9 percent slopes, severely eroded-----~- 
Fayette silt loam, 9 to 14 percent slopes, moderately eroded--- 
Fayette silt loam, 9 to 14 percent slopes, severely eroded----- 


Fayette silt loam, 14 to 18 percent slopes, moderately eroded-- 
Fayette silt loam, 14 to 18 percent slopes, severely eroded---- 
Fayette silt loam, 18 to 24 percent slopes, moderately eroded-- 
Fayette silt loam, 18 to 24 percent slopes, severely eroded---- 
Fayette silt loam, 24 to 35 percent slopes--------------------- 
Festina silt loam, 0 to 2 percent slopes---------- 

Festina silt loam, 2 to 5 percent slopes---------- 

Floyd loam, 0 to 5 percent slopes----------------- 

Floyd-Clyde complex, 0 to 4 percent slopes--~-~-~--------------- 
Franklin silt loam, gray subsoil variant, 2 


Frankville silt loam, 5 to 9 percent slopes-------------------- 
Frankville silt loam, 9 to 14 percent slopes, moderately 


Hagener loamy sand, 0 to 2 percent slopes------------ 
Hagener loamy sand, 2 to 5 percent slopes-~----------- 
Hagener loamy sand, 5 to 14 percent slopes 
Hayfield loam, deep, 0 to 3 percent slopes 
Hayfield loam, moderately deep, 0 to 4 percent slopes---------- 
Huntsville silt loam, 0 to 2 percent slopes-------------------- 
Huntsville silt loam, 2 to 6 percent slopes-------------------- 
Jacwin loam, 0 to 2 percent slopes 
Jacwin loam, 2 to 5 percent slopes 
Jacwin loam, 5 to 9 percent slopes 
Jacwin loam, 9 to 14 percent slopes---------------------------- 
Kato loam, moderately deep, 0 to 4 percent slopes 
Kato loam, deep, 0 to 4 percent slopes-----------------+--+------ 
Kato loam, deep, clay shale substratum, 1 to 5 percent slopes-- 
Kato loam, deep, clay shale substratum, 5 to 9 percent slopes-- 
Kenyon. loam, 2 to 5 percent slopes--------------------+---+--++ 
Lamont sandy loam, 1 to 5 percent slopes------------------- 
Lamont sandy loam, 5 to 9 percent slopes----------------------- 
Lamont sandy loam, 9 to 14 percent slopes---~-~----------------- 
Lamont sandy loam, till subsoil variant, 2 to 9 percent slopes- 
Lawson and Kennebec silt loams, 0 to 2 percent slopes---------- 
Lawson silt loam, 2 to 5 percent slopes------------------------ 


Described 


on 


page 


Capability unit 


Symbol 


TITe-1 


IIlIe-3 
Tile-5 
IVe-3 
ViIe-2 
Vie-2 
VIile-1 
Vile-1 
I-1 
Ile-1 
IIIe-1 
IIle-1 
Iile-3 
IVe-2 
TVe-1 
ViIe-1 
ViIe-3 
Vie-3 
Vile-1 
I-1 
IIe-1 
TIw-1 
IIw-1 


Ile-3 
Tile-5 


1Ve-3 


Vie-2 
IVs-1 
Ivs-1 
IVs-2 
I+3 
IIs-1 
I-2 
Ite-2 
TIw-4 
TIe-5 
Ille-6 
IVe-5 
Iis-1 
IIw-1 
IIw-4 
IIIe-6 
TIe-1l 
IIle-7 
IIlle-7 
IVe-4 
Ile-6 
I-2 
Tle-2 
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GUIDE TO MAPPING UNITS--Continued 


Described Capability unit Described Capability unit 
Map F on Map on 
symbol Mapping unit page symbol Mapping unit page Symbol Page 
LnE Loamy colluvial land, 9 to 18 percent slopes--------------------- 43 ReE3 Renova loam, 14 to 18 percent slopes, severely eroded---------- 57 Vie-1 87 
LnF Loamy colluvial land, 18 to 24 percent slopes------ 43 RfB Riceville loam, 2 to 7 percent slopes--------~--~--------------- De Ile-3 75 
LoF Loamy terrace escarpments, 16 to 30 percent slopes 43 RkA Rockton loam, 0 to 2 percent slopes-----~----------------------- 58 IIs-1l 77 
MaB Marlean loam, 2 to 5 percent slopes------~------------------------ 44 RkB Rockton loam, 2 to 5 percent slopes---------------------------- 58 Ile-6 77 
Mac Marlean loam, 5 to 9 percent slopes------------------------------ 44 RkC Rockton loam, 5 to 9 percent slopes---------------------------- 58 IIlIe-5 81 
MaC2 Marlean loam, 5 to 9 percent slopes, moderately eroded----------- 44 RkD Rockton loam, 9 to 14 percent slopes--------------------------- 59 1Ve-3 85 
MaD2 Marlean loam, 9 to 14 percent slopes, moderately eroded---------- 44 RoA Rowley silt loam, 0 to 4 percent slopes------------------------ 59 1-3 73 
MabD3 Marlean loam, 9 to 14 percent slopes, severely eroded-~----------- 44 Rw Rowley and Lawson silt loams, overwashed----------------------- 59 I-5 74 
MaE2 Marlean logm, 14 to 24 percent slopes, moderately eroded--------- 45 SbA Sattre loam, deep, 0 to 2 percent slopes-----------~----------- 61 1-4 74 
MaE3 Marlean loam, 14 to 24 percent slopes, severely eroded----------- 45 SbB Sattre loam, deep, 2 to 5 percent slopes----------------------- 61 Ile-4 76 
NaCc2 Nasset silt loam, 5 to 9 percent slopes, moderately eroded------- 45 SbC2 Sattre loam, deep, 5 to 9 percent slopes, moderately eroded---- 61 IIIe-2 80 
NaD2 . Nasset silt loam, 9 to 14 percent slopes, moderately eroded------ 45 SdA Sattre loam, moderately deep, 0 to 2 percent slopes------------ 60 IIs-1 77 
NaE2 Nasset silt loam, 14 to 18 percent slopes, moderately eroded----- 46 SdB Sattre loam, moderately deep, 2 to 5 percent slopes------------ 60 Ile-6 77 
NoD Nordness silt loam, 5 to 14 percent slopes---~------------------- 46 SdC2 Sattre loam, moderately deep, 5 to 9 percent slopes, moderately 
NoE Nordness silt loam, 14 to 44 percent slopes 46 eroded--------------- 2-2-2 + - 5-7-2 eo ee eee 60 IIIe-5 81 
OrA Oran loam, 0 to 2 percent slopes--------------------------------- 47 SdD2 Sattre loam, moderately deep, 9 to 14 percent slopes, 
OrB Oran loam, 2 to 5 percent slopes-~-----~------------~-------------- 47 moderately eroded----~------------------------- 22-5 --------- 60 IVe-3 85 
OsB Orwood silt loam, 2 to 5 percent slopes--~------------------------ 48 Sp Spillville loam---------+----------------- 62 I-2 73 
Osc2 Orwood silt loam, 5 to 9 percent slopes, moderately eroded------~- 48 Sr Steep rock land------------------+---------------------+-------- 62 VIIs-1 89 
OsD2 Orwood silt loam, 9 to 14 percent slopes, moderately eroded------ 48 SsF Steep sandy land, 14 to 30 percent 62 VIIs-2 90 
OsE2 Orwood silt loam, 14 to 18 percent slopes, moderately eroded----- 49 TeA Terril loam, 0 to 2 percent slopes 63 I-2 73 
OsE3 Orwood silt loam, 14 to 18 percent slopes, severely eroded------- 49 TeB Terril loam, 2 to 5 percent slopes 63 Ile-2 75 
OsF2 Orwood silt loam, 18 to 30 percent slopes, moderately eroded----- 49 TgA Turlin gritty silt loam, 0 to 2 percent slopes----~------------- 64 I-2 73 
ot Ossian silt loam------------------------------------------------- 49 TgB Turlin gritty silt loam, 2 to 5 percent slopes----------------- 64 IIe-2 75 
OuA Ostrander loam, 0 to 2 percent slopes---- 50 VcA Volney channery silt loam, 0 to 1 percent slopes--------------- 65 IIs+1 77 
OuB Ostrander loam, 2 to 5 percent slopes--------------~------------- 50 VcB Volney channery silt loam, 2 to 5 percent slopes--------------- 65 IIe-2 75 
Ouc Ostrander loam, 5 to 9 percent slopes--------~-----------------+-- 50 VoA Volney silt loam, overwashed, 0 to 1 percent slopes------------ 65 I-5 74 
OvB Otter-Lawson-Ossian complex, 1 to 4 percent slopes--------------- 51 VoB Volney silt loam, overwashed, 2 to 5 percent slopes------------ 65 Ile-2 75 
Ow Otter-Ossian complex~-------------- 7 -- nen nen een ne ee eee eee n eee 51 WeA Waucoma loam, 0 to 2 percent slopes---------------------------- 66 I-4 74 
Ox Otter and Ossian silt loams, overwashed 51 WcB Waucoma loam, 2 to 5 percent slopes---~-------- 66 Ile-4 76 
Pac2 Palsgrove silt loam, 5 to 9 percent slopes, moderately eroded---- 52 WcC Waucoma loam, 5 to 9 percent slopes------------ 66 IIlIe-2 80 
PaD2 Palsgrove silt loam, 9 to 14 percent slopes, moderately eroded--- 52 WeD Waucoma loam, 9 to 14 percent slopes----------- 66 Ille-4 81 
PaD3 Palsgrove silt loam, 9 to 14 percent slopes, severely eroded----- 52 WdA Waukegan loam, deep, 0 to 2 percent slopes 67 — I-4 74 
Pak2 Palsgrove silt loam, 14 to 18 percent slopes, moderately eroded-- 53 WdB Waukegan loam, deep, 2 to 5 percent slopes 67 Ile-4 76 
PaE3 Palsgrove silt loam, 14 to 18 percent slopes, severely eroded---- 53 Wed Waukegan loam, moderately deep, 0 to 2 percent slopes---------- 67 IIs-1 77 
PaF2 Palsgrove silt loam, 18 to 24 percent slopes, moderately eroded-- 53 WeB Waukegan loam, moderately deep, 2 to 5 percent slopes------~---- 67 Ile-6 77 
Pk Peaty muck------------------ 2-0-2022 -+------ 7 = = en enn ne 54 WhB Whalan loam, 2 to 5 percent slopes-----------------------+----- 68 IIe-6 77 
Pw Peaty muck, overwashed------------------------------------------- 54 Whc2 Whalan loam, 5 to 9 percent slopes, moderately eroded---------- 68 IIle-5 81 
Rad Racine loam, 0 to 2 percent slopes 54 WhD2 Whalan loam, 9 to 14 percent slopes, moderately eroded--------- 69 IVe-3 85 
RaB Racine loam, 2 to 5 percent slopes 54 WhE2 Whalan loam, 14 to 24 percent slopes, moderately eroded-------- 69 Vie-2 88 
RaC Racine loam, 5 to 9 percent slopes 54 WhE3 Whalan loam, 14 to 18 percent slopes, severely eroded---------- 69 VIle-1 89 
RaC2 Racine loam, 5 to 9 percent slopes, moderately eroded------------ 55 WkA Winneshiek loam, 0 to 2 percent slopes--~----------------------- 70 IIs-1 77 
RaD2 Racine loam, 9 to 14 percent slopes, moderately eroded----------- 55 WkB Winneshiek Loam, 2 to 5 percent slopes------------------------- 70 Ile-6 77 
ReB Renova loam, 2 to 5 percent slopes-------------~------------------ 56 Wkc Winneshiek loam, 5 to 9 percent slopes~--~--------------------- 70 IIlIe-5 81 
ReC Renova loam, 5 to 9 percent slopes------------------------------- 56 WkC2 Winneshiek loam, 5 to 9 percent slopes, moderately eroded------ 70 IlIe-5 81 
ReC2 Renova loam, 5 to 9 percent slopes, moderately eroded------------ 56 WkD Winneshiek loam, 9 to 14 percent slopes------------------------ 70 IVe-3 85 
ReD2 Renova loam, 9 to 14 percent slopes, moderately eroded----------- 56 WkE Winneshiek loam, 14 to 18 percent slopes----------------------- 71 Vie-2 88 
ReD3 Renova loam, 9 to 14 percent slopes, severely eroded------------- 56 
ReE2 Renova loam, 14 to 18 percent slopes, moderately eroded---------- 57 


